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DYEING COMPOSITIONS FOR 
KERATINOUS FIBERS CONTAINING 

PARAPHENYLENEDIAMINE DERIVATIVES 
WITH PYRROLIDINYL GROUP 

The invention relates to novel compositions for the oxi 
dation dyeing of keratin ?bers, comprising at least one 
para-phenylenediamine derivative containing a pyrrolidinyl 
group as oxidation base, to a dyeing process and to a dyeing 
kit using this composition. 

It is knoWn practice to dye keratin ?bers, and in particular 
human hair, With dye compositions containing oxidation dye 
precursors, in particular ortho- or para-phenylenediamines, 
ortho- or para-aminophenols, and heterocyclic bases such as 
diaminopyraZole derivatives, Which are generally knoWn as 
oxidation bases. These oxidation dye precursors (oxidation 
bases) are colorless or Weakly colored compounds Which, 
When combined With oxidiZing products, can give rise to 
colored compounds and dyes by a process of oxidative 
condensation. 

It is also knoWn that the shades obtained With these 
oxidation bases can be varied by combining them With 
couplers or coloration modi?ers, the latter being chosen in 
particular from aromatic meta-diamines, meta-aminophe 
nols, meta-diphenols and certain heterocyclic compounds. 

The variety of molecules used as oxidation bases and 
couplers alloWs a Wide range of colors to be obtained. 

The so-called “permanent” coloration obtained by means 
of these oxidation dyes should moreover satisfy a certain 
number of requirements. Thus, it should have no toxicologi 
cal draWbacks, it should alloW shades to be obtained in the 
desired intensity and it should have good staying poWer With 
respect to external agents (light, bad Weather, Washing, 
permanent-Waving, perspiration or rubbing). 

The dyes should also alloW gray hair to be covered and, 
?nally, they should be as unselective as possible, i.e. they 
should alloW only the smallest possible differences in col 
oration to be obtained along the same keratin ?ber, Which 
may indeed be differently sensitiZed (i.e. damaged) betWeen 
its tip and its root. 

In the ?eld of hair dyeing, para-phenylenediamine and 
para-toluylenediamine are oxidation bases that are Widely 
used. With oxidation couplers, they make it possible to 
obtain a variety of shades. 

HoWever, there is a need to discover novel oxidation 
bases, also knoWn as developers, Which have a better 
toxicological pro?le than para-phenylenediamine or para 
toluylenediamine, While at the same time making it possible 
to give the hair excellent properties of color intensity, of 
variety of shades, of color uniformity and of staying poWer 
With respect to external agents. 

It has already been proposed, especially in patent appli 
cation GB 2 239 265, to use 2-([3-hydroxyethyl)-para-phe 
nylenediamine or N,N-bis([3-hydroxyethyl)-para-phe 
nylenediamine as potential replacements for para 
phenylenediamine and para-toluylenediamine. This is 
likeWise the case for 2-(hydroxyalkoxy)-para-phenylenedi 
amines (see especially US. Pat. No. 5,538,516). 

HoWever, N,N-bis-([3-hydroxyethyl)-para-phenylenedi 
amine and 2-([3-hydroxyethyl)-para-phenylenediamine nev 
ertheless have the draWback of giving a more limited variety 
of shades and of giving less color intensity and less unifor 
mity to the hair than para-phenylenediamine or para 
toluylenediamine. It is likeWise the case for 2-(hydroxy 
alkoxy)-para-phenylenediamines, Which give the hair a 
color Which evolves and changes over time. 
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2 
Moreover, it is knoWn from the literature, see R. L. Bent 

et al., J.A.C.S. 73, 3100, 1951, that para-phenylenediamine 
derivatives in Which one of the nitrogen atoms is included in 
a non-aromatic 6- or 7-membered carbon-based or hetero 
cyclic ring are less oxidiZable than para-phenylenediamine 
derivatives in Which one of the nitrogen atoms is substituted 
With tWo disymmetric substituents, Which are themselves 
less oxidiZable than para-phenylenediamine derivatives in 
Which one of the nitrogen atoms is substituted With tWo 
symmetrical substituents. 

It is also mentioned in the same article that the para 
phenylenediamine derivative in Which one of the nitrogen 
atoms is included in a non-aromatic 5-membered carbon 
based ring is more oxidiZable than each of the derivatives 
mentioned above. This particular class of N-pyrrolidine 
derivatives of para-phenylenediamine thus makes it possible 
to obtain kinetically accelerated condensation reactions With 
couplers in basic and oxidative medium When compared 
With the para-phenylenediamine derivatives mentioned 
above. 

HoWever, oxidation bases Which are too oxidiZable and 
Which react With couplers at accelerated reaction rates 
generally lead to the formation of dyes on the exterior of the 
keratin ?ber. Intensities, staying poWer and uniformity of the 
colorations thus obtained on the hair are generally insuf? 
cient. 

HoWever, US. Pat. No. 5,851,237 proposes the use of 
1-(4-aminophenyl)pyrrolidine derivatives optionally substi 
tuted on the benZene nucleus, in order to replace para 
phenylenediamine. In this respect, the same patent very 
preferentially proposes to use 1-(4-amino-phenyl)pyrroli 
dine as a replacement for para-phenylenediamine. 
NoW, it is knoWn in the literature that 1-(4-aminophenyl) 

pyrrolidine has highly allergenic activity (R. L. Bent et al., 
J.A.C.S. 73,3100, 1951). 
US. Pat. No. 5,993,491 also proposes the use of N-(4 

aminophenyl)-2-(hydroxymethyl)pyrrolidines optionally 
substituted on the benZene nucleus, in order to replace 
para-phenylenediamine. As very preferential compounds 
claimed, said patent proposes N-(4-aminophenyl)-2-(hy 
droxymethyl)pyrrolidine optionally substituted With a 
methyl radical in position 3. 

HoWever, it has been clearly established that these com 
pounds do not make it possible to give the hair a coloration 
of equivalent quality to that obtained With para-phenylene 
diamine, due to a lack of intensity and uniformity of the 
color obtained. 

Patent application JP 11 158 048 also proposes hair 
coloring compositions which offer good properties of 
spreading, ease of application and resistance to shampoo. 
These dye compositions contain at least one compound 
chosen from para-phenylenediamine derivatives optionally 
substituted With 1 to 4 substituents on the benZene nucleus 
and one of the nitrogen atoms of Which is included in a 5 
to 7-membered carbon-based ring, or from para-phenylene 
diamine derivatives optionally substituted With 1 to 4 sub 
stituents on the benZene nucleus and one of the nitrogen 
atoms of Which is substituted With a radical Z 1 and a radical 
Z2, Z1 being an alkyl or aryl group or a heterocycle, and Z2 
being a radical i(CH24CH24O)iZ3 in Which Z3 repre 
sents a hydrogen atom, an alkyl or aryl group or a hetero 
cycle. 

In terms of coloring poWer, ease of application, unifor 
mity of the coloration obtained and staying poWer especially 
With respect to the action of shampoos. It is seen in this 
Japanese patent application that the preferred derivatives, 
namely N-(3 -isopropyloxy-4 -aminophenyl)-2, 5 -diethylpyr 
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rolidine, N-(3-methyl-4-aminophenyl)-3-(2-hydroxyethyl 
oxy)pyrrolidine and N-(3-methyl-4-aminophenyl)-2-me 
thyl-4-hydroxypyrrolidine behave like oxidation bases 
equivalent to 4-aminoaniline derivatives in Which the nitro 
gen atom is included in a functionaliZed 6-membered pip 
eridine ring. 

However, it is knoWn that When one of the nitrogen atoms 
of the para-phenylenediamine derivatives is included in a 
6-membered ring, the activation energy to lead to the 
corresponding quinone-imine oxidized form is among the 
highest in the N,N-disubstituted para-phenylenediamine 
series. The consequence of these data is that the condensa 
tion reactions With couplers are less ef?cient and give the 
hair insufficient coloring properties in terms of intensity and 
uniformity of the color obtained, When compared With those 
obtained With para-phenylenediamine or para-toluylenedi 
amine. 

The result of this is that the solutions proposed in patent 
application JP 11 158 048, by means of para-phenylenedi 
amine derivatives having a nitrogen atom included in a 
functionaliZed pyrrolidine ring, do not make it possible to 
give the hair dyeing results that are equivalent to those 
obtained With para-phenylenediamine or para-toluylenedi 
amine. 

It is thus clear that there is a real need to discover novel 
oxidation bases that have both a good toxicological pro?le 
and properties such that the compositions containing them 
make it possible to give the hair colorations With excellent 
properties of color intensity, of variety of shades, of color 
uniformity (that is to say a loW selectivity) and of staying 
poWer With respect to the various external attacking factors 
to Which the hair may be subjected. 

The applicant has noW discovered, entirely surprisingly 
and unexpectedly, that certain para-phenylenediamine 
derivatives containing a pyrrolidinyl group of formula (I) 
de?ned beloW, are not only suited for use as oxidation bases 
for the oxidation dyeing of keratin ?bers, but also lead to 
particularly poWerful and relatively unselective colorations. 
They moreover make it possible to obtain dye compositions 
Which give colorations that are resistant to the various 
attacking factors to Which the hair may be subjected. 

These discoveries form the basis of the present invention. 
A ?rst subject of the invention is thus a composition for 

the oxidation dyeing of keratin ?bers, and in particular of 
human keratin ?bers such as the hair, characterized in that it 
comprises, in a medium Which is suitable for dyeing, at least 
one oxidation base chosen from para-phenylenediamine 
derivatives containing a pyrrolidinyl group of formula (1) 
below, and the addition salts thereof With an acid: 

(1) 
R2 

in Which: 
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R1 represents a hydrogen atom; a halogen atom chosen 

from a chlorine atom and a bromine atom; a linear or 

branched C1£7 alkyl radical, the branch(es) possibly 
forming one or more 3- to 5-membered carbon-based 
rings, Which may contain one or more double bonds 
and/or one or more triple bonds, said double bonds 
optionally being able to lead to aromatic groups, one or 
more carbon atoms of Which may be replaced With an 
oxygen, nitrogen or sulfur atom or With an SO2 group, 
and the carbon atoms of Which may be, independently 
of each other, substituted With one or more halogen 
atoms; said radical Rl containing no peroxide bond or 
diaZo, nitro or nitroso radicals; 

R2 represents a hydroxyl radical; an amino radical; a 
group iOR3 in Which R3 represents a linear or 
branched CFC4 alkyl radical substituted With one or 
more radicals chosen from the group consisting of a 
halogen atom, CFC2 alkoxy, amino or C1£2 ami 
noalkyl or a C3iC4 alkyl radical substituted With one or 
more hydroxyl radicals; a group iNR4R5 in Which R4 
and R5 represent, independently of each other, a hydro 
gen atom, a linear or branched CFC4 alkyl radical 
substituted With one or more radicals chosen from the 
group consisting of a halogen atom and a hydroxyl, 
CFC2 alkoxy, amino or CFC2 aminoalkyl radical. 

As mentioned above, the colorations obtained With the 
oxidation dye composition in accordance With the invention 
are poWerful and relatively unselective and also have excel 
lent properties of resistance With respect to the action of the 
various external agents (light, bad Weather, Washing, per 
manent-Waving, perspiration and rubbing). The oxidation 
dye compositions in accordance With the invention further 
more make it possible to achieve shades in a very broad 
range of colors. 

According to the invention, When it is indicated that one 
or more of the carbon atoms of the radical Rl can be replaced 
With an oxygen, nitrogen or sulfur atom or With an SO2 
group, and/or When said radical Rl can contain one or more 
double bonds and/or one or more triple bonds, this means 
that, for example, the folloWing conversions can be carried 
out; 

I can I 
I become : 

I can I 

I can I 

I become i—/\ 

l_/\/Y I SO2/\T/ 
can 0 

. ' o \ 

In particular, Rl may be chosen from a hydrogen atom, a 
linear or branched, saturated or unsaturated hydrocarbon 
based chain, alkoxy, alkoxyalkyl, mono- or polyhydroxy 
alkyl, aminoalkyl, carboxyalkyl, hydroxyaminoalkyl and 
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hydroxyalkoxy groups. Among these substituents, Rl may 
especially represent a hydrogen atom or a methyl, ethyl, 
isopropyl, vinyl, allyl, methoxymethyl, hydroxymethyl, 
1-carboxymethyl, l-aminomethyl, 2-carboxyethyl, 2-hy 
droxyethyl, 3-hydroxypropyl, 1,2-dihydroxyethyl, 1-hy 
droxy-2-aminoethyl, methoxy, ethoxy, allyloxy or 3-hy 
droxyethyloxy radical. Among these substituents, Rl 
preferably represents a hydrogen atom or a methyl, 
hydroxymethyl, 2-hydroxyethyl, 1,2-dihydroxyethyl, meth 
oxy or 2-hydroxyethoxy radical. 

Among these substituents, Rl even more preferentially 
represents a hydrogen atom or a methyl radical. 

Among the substituents R2 that are useful for the inven 
tion, R2 represents a hydroxyl radical; an amino radical; a 
group iOR3 in Which R3 represents a linear or branched 
C1£4 alkyl radical substituted With one or more radicals 
chosen from the group consisting of a halogen atom, CFC2 
alkoxy, amino and CFC2 aminoalkyl; a group iNR4R5 in 
Which R4 and R5 represent, independently of each other, a 
hydrogen atom, a linear or branched CFC4 alkyl radical 
substituted With one or more radicals chosen from the group 
consisting of a halogen atom and a hydroxyl, C FCZ alkoxy, 
amino or CFC2 aminoalkyl radical. Preferably, R2 repre 
sents a hydroxyl, acetoxy, amino, methylamino, dimethy 
lamino or 2-hydroxyethylamino radical. Among these sub 
stituents, R2 even more preferentially represents a hydroxyl 
or amino radical. 

Among the para-phenylenediamine derivatives contain 
ing a pyrrolidinyl group of formula (1) above, mention may 
be made especially of N-(4-aminophenyl)-3-hydroxypyrro 
lidine, N-(4-amino-2-methylphenyl)-3-hydroxypyrrolidine, 
N-(4-amino-2-ethylphenyl)-3-hydroxypyrrolidine, N-(4 
amino-2-methoxyphenyl)-3 -hydroxypyrrolidine, N-(4 
amino-2-(2-hydroxy-ethyl)phenyl)-3 -hydroxypyrrolidine, 
N- (4 -amino -2 -(1 -hydroxyethyl)phenyl)-3 -hydroxypyrroli - 
dine, N- (4-amino-2-(1 ,2-dihydroxyethyl)phenyl) -3 -hy 
droxypyrrolidine, N- (4 -amino -3 -methylphenyl) -3 -hydroxy 
pyrrolidine, N- (4 -amino -3 -ethylphenyl) -3 - 
hydroxypyrrolidine, N- (4 -amino -3 -methoxyphenyl) -3 - 
hydroxypyrrolidine, N-(4 -amino -3 -(2-hydroxy-ethyl) 
phenyl)-3 -hydroxypyrrolidine, N- (4 -amino -3 - (1 - 
hydroxyethyl)phenyl)-3 -hydroxypyrrolidine, N- (4 -amino -3 - 
(1 ,2-dihydroxyethyl)phenyl)-3 -hydroxypyrrolidine, N- (4 - 
aminophenyl) -3 -aminopyrrolidine, N- (4 -amino -2 - 
methylphenyl)-3 -aminopyrrolidine, N- (4 -amino -2 - 
ethylphenyl)-3 -aminopyrrolidine, N- (4 -amino -2 - 
methoxyphenyl)-3-aminopyrrolidine, N-(4-amino-2-(2 
hydroxyethyl)-phenyl)-3-aminopyrrolidine, N-(4-amino-2 
(1 -hydroxy-ethyl)phenyl)-3 -aminopyrrolidine, N- (4 -amino 
2 -( 1 ,2-dihydroxyethyl)phenyl)-3 -hydroxypyrrolidine, N- (4 - 
amino -3 -methylphenyl) -3 -aminopyrrolidine, N- (4 -amino -3 - 
ethylphenyl)-3-aminopyrrolidine, N-(4-amino-3 
methoxyphenyl)-3-aminopyrrolidine, N-(4-amino-3-(2 
hydroxyethyl)phenyl)-3 -amino -pyrrolidine, N- (4 -amino -3 - 
(1 -hydroxyethyl)phenyl)-3 -aminopyrrolidine and N- (4 
amino -3 -( 1 ,2-dihydroxyethyl)phenyl)-3 -aminopyrrolidine, 
and the addition salts thereof With an acid. 

The para-phenylenediamine derivatives containing a pyr 
rolidinyl group of formula (I), and processes for synthesiZ 
ing them, are knoWn; see in particular patent application DE 
4 241 532 (AGFA). 

The para-phenylenediamine derivative(s) containing a 
pyrrolidinyl group of formula (I) in accordance With the 
invention and/or the addition salt(s) thereof With an acid 
preferably represent(s) from 0.0005% to 12% by Weight 
approximately relative to the total Weight of the dye com 
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6 
position, and even more preferentially from 0.005% to 6% 
by Weight approximately relative to this Weight. 
The medium Which is suitable for dyeing (or support) 

generally consists of Water or of a mixture of Water and at 
least one organic solvent to dissolve the compounds Which 
Would not be su?iciently Water-soluble. Organic solvents 
Which may be mentioned, for example, include C 14C4 loWer 
alkanols, such as ethanol and isopropanol; glycerol; glycols 
and glycol ethers, for instance 2-butoxyethanol, propylene 
glycol, propylene glycol monomethyl ether and diethylene 
glycol monoethyl ether and monomethyl ether, and also 
aromatic alcohols, for instance benZyl alcohol or phenoxy 
ethanol, similar products and mixtures thereof. 
The solvents may be present in proportions preferably of 

betWeen 1% and 40% by Weight approximately relative to 
the total Weight of the dye composition, and even more 
preferentially betWeen 5% and 30% by Weight approxi 
mately. 
The pH of the dye composition in accordance With the 

invention is generally betWeen 3 and 12 approximately and 
preferably betWeen 5 and 11 approximately. It may be 
adjusted to the desired value by means of acidifying or 
basifying agents usually used in the dyeing of keratin ?bers, 
or alternatively using conventional buffer systems. 
Among the acidifying agents Which may be mentioned, 

for example, are mineral or organic acids, for instance 
hydrochloric acid, or‘thophosphoric acid, sulfuric acid, car 
boxylic acids, for instance acetic acid, tartaric acid, citric 
acid and lactic acid, and sulfonic acids. 

According to one particular embodiment, the basifying 
agents are chosen from alkanolamines, diaminoalkanes and 
aqueous ammonia. 

For the purposes of the present invention, the term 
“alkanolamine” means any saturated or unsaturated, linear 
or branched hydrocarbon-based compound containing from 
2 to 100 carbon atoms and comprising (i) at least one amine 
function optionally substituted With one or tWo substituents 
Which are preferably C1£4 alkyl or substituted C 14C4 alkyl, 
such as, for example, mono- or polyhydroxyalkyl, and (ii) at 
least one hydroxyl function not borne by the amine function. 
Preferably, the hydrocarbon-based chain is saturated. 
Among the alkanolamines Which may be used according 

to the invention, mention may be made of monoethanola 
mine, diethanolamine, triethanolamine, triisopropanola 
mine, 2-amino-2-methyl-1-propanol, 2-amino-2-methyl-1, 
3-propanediol, 2-amino-2-ethyl-1,3-propanediol, 2-amino 
1 -butanol, tris(hydroxy-methyl)aminomethane, 
2-aminoethylethanolamine, 1 -diethylamino-2,3-pro 
panediol, 2-dimethylamino-2-methyl-1-propanol, dimethyl 
ethanolamine, diethylethanolamine, ethylmonoethanola 
mine and methylethanolamine. Preferably, 
monoethanolamine is used. 

The diaminoalkanes used according to the invention are 
preferably the diaminoalkanes of formula (11) below: 

(11) 

in Which W is an alkylene residue optionally substituted With 
a hydroxyl group or a C 14C4 alkyl radical; R5, R6, R7 and R8, 
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Which may be identical or different, represent a hydrogen 
atom, a C liC4 alkyl radical or a C liC4 hydroxyalkyl radical. 
Preferably, W is a propylene residue. Even more preferen 
tially, the diaminoalkane is diaminopropane. 
Among all the alkaline agents Which may be used accord 

ing to the invention, aqueous ammonia is preferably used. 

The alkaline agent(s) is (are) present in the ready-to-use 
oxidation dye composition or the composition intended for 
oxidation dyeing according to the invention in concentra 
tions ranging from about 0.1% to about 20% by Weight, and 
preferably from about 0.5% to about 10% by Weight of 
active material relative to the total Weight of the composition 
intended for oxidation dyeing or the ready-to-use oxidation 
dye composition. 

According to one preferred embodiment, the oxidation 
dye composition in accordance With the invention also 
contains one or more couplers so as to modify the shades 

obtained by using the compounds of formula (I), or to enrich 
the shades With glints. 

The couplers Which may be used in the oxidation dye 
compositions in accordance With the invention may be 
chosen from couplers conventionally used in oxidation 
dyeing, and among Which mention may be made especially 
of meta-phenylenediamines, meta-aminophenols, meta 
diphenols, naphthols and heterocyclic couplers such as 
pyraZolo[1,5-b]-1,2,4-triaZoles, pyraZolo[3,2-c]-1,2,4-triaZ 
oles, pyraZol-5-ones, pyridines, indoles, indolines, inda 
Zoles, benZimidaZoles, benZothiaZoles, benZoxaZoles, 1,3 
benZodioxoles and quinolines. 

According to one particular embodiment, the coupler(s) is 
(are) chosen from heterocyclic couplers, substituted meta 
diphenols, substituted meta-phenylenediamines, naphthols 
and acylated naphthols, and the meta-aminophenols of for 
mula (Ill) beloW, and the addition salts thereof With an acid: 

(111) 
on 

in Which: 

R5 represents a hydrogen atom or a C1£4 alkyl, CFC4 
monohydroxyalkyl or C2£4 polyhydroxyalkyl radical, 

R6 represents a hydrogen atom, a CFC4 alkyl or CFC4 
alkoxy radical or a halogen atom chosen from chlorine, 
bromine and ?uorine, 

R7 represents a hydrogen atom or a C1£4 alkyl, CFC4 
alkoxy, CFC4 monohydroxyalkyl, CfC4 polyhy 
droxyalkyl, C liC4 monohydroxyalkoxy or CTC4 poly 
hydroxyalkoxy radical. 

Among the substituted meta-diphenols Which may be 
used as couplers in the dye composition in accordance With 
the invention, the compounds Which Will preferably be used 
are those of formula (V 1) below, and the addition salts 
thereof With an acid. 
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(V1) 
OH 

Rs 

OH 

R9 

in Which: 

R8 and R9, Which may be identical or different, represent 
a hydrogen atom, a CFC4 alkyl radical or a halogen atom 
chosen from chlorine, bromine and ?uorine, it being under 
stood that at least one of the radicals R8 and R9 is other than 
a hydrogen atom. 

Among the substituted meta-diphenols of formula (V 1) 
above Which may be mentioned more particularly are 2-me 
thyl- 1 ,3-dihydroxybenZene, 4-chloro- 1 ,3-dihydroxybenZene 
and 2-chloro-1,3-dihydroxybenZene, and the addition salts 
thereof With an acid. 

Among the substituted meta-phenylenediamines Which 
may be used as couplers in the dye composition in accor 
dance With the invention, the compounds Which Will pref 
erably be used are those of formula (V) beloW, and the 
addition salts thereof With an acid: 

(V) 
NH2 

R13 

R12 NHRIO 

R11 

in Which: 

R1O represents a hydrogen atom or a CFC4 alkyl, CFC4 
monohydroxyalkyl or CfC4 polyhydroxyalkyl radical; 

R1 1 and R12, Which may be identical or different, represent 
a hydrogen atom or a CFC4 alkyl, Cl£4 monohy 
droxyalkoxy or CTC4 polyhydroxyalkoxy radical; 

Rl3 represents a hydrogen atom, a CFC4 alkoxy, CFC4 
aminoalkoxy, CFC4 monohydroxyalkoxy or CfC4 
polyhydroxalkoxy radical or a 2,4-diaminophenoxy 
alkoxy radical; it being understood that at least one of 
the radicals R10 to R13 is other than a hydrogen atom. 

Among the substituted meta-phenylenediamines of for 
mula (V) above Which may be mentioned more particularly 
are 3,5-diamino-1-ethyl-2-methoxybenZene, 3,5-diamino 
2-methoxy- 1 -methylbenZene, 2,4-diamino- 1 -ethoxyben 
Zene, 1,3-bis(2,4-diaminophenoxy)propane, bis(2,4-diami 
nophenoxy)methane, 1 -([3 -aminoethyloxy)-2,4-diaminoben 
Zene, 2-amino-1-([3-hydroxyethyloxy)-4 
methyl aminob enZene, 2 ,4 -diamino -1 -ethoxy-5 - 
methylbenZene, 2,4-diamino-5-([3 -hydroxyethyloxy)-1 - 
methylbenZene, 2,4-diamino-1-([3,y-dihydroxypropyloxy) 
benZene, 2,4-diamino-1-([3-hydroxyethyloxy)benZene and 
2 -amino -4 -N- ([3 -hydroxyethyl)amino -1 -methoxyb enZene, 
and the addition salts thereof With an acid. 
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Among the heterocyclic couplers Which may be used in 
the dye composition in accordance With the invention, 
mention may be made especially of indole derivatives, 
indoline derivatives, benZimidaZole derivatives, benZomor 
pholine derivatives, sesamol derivatives, pyraZoloaZole 
derivatives, pyrroloaZole derivatives, imidaZoloaZole 
derivatives, pyraZolopyrimidine derivatives, pyraZolin-3,5 
dione derivatives, pyrrolo[3,2-d]oXaZole derivatives, pyra 
Zolo[3,4-d]thiaZole derivatives, thiaZoloaZole S-oxide 
derivatives and thiaZoloaZole S,S-dioxide derivatives, and 
the addition salts thereof With an acid. 

Among the indole derivatives Which may be used as 
heterocyclic couplers in the dye composition in accordance 
With the invention, mention may be made particularly of the 
compounds of formula (V 1) below, and the addition salts 
thereof With an acid: 

\JU [/: N I R15 
R16 | 

R14 

(V1) 

in Which: 

Rl4 represents a hydrogen atom, a CFC4 alkyl, CFC4 
monohydroxyalkyl, C2£4 polyhydroxyalkyl or C liC4 
aminoalkyl radical in Which the amine is mono- or 

disubstituted With a C1£4 alkyl group; 

Rl5 represents a hydrogen atom or a CFC4 alkyl radical; 

Rl6 represents a hydrogen atom or a CFC4 alkyl or 
hydroxyl radical; 

X represents a hydroxyl radical or a radical NHRl7 in 
Which Rl7 represents a hydrogen atom or a C liC4 alkyl 
or CFC4 hydroxyalkyl radical. 

Among the indole derivatives of formula (V) above Which 
may be mentioned more particularly are 4-hydroxyindole, 

6-hydroxyindole, 7-aminoindole, 6-aminoindole, 7-hy 
droxyindole, 7-ethyl-6-([3-hydroxyethyl)aminoindole, 
4-aminoindole, 6-hydroXy-l-methylindole, 5,6-dihydroxy 
indole, 4-hydroxy-l-N-methylindole, 4-hydroXy-2-meth 
ylindole, 4-hydroxy-5-methylindole, 4-hydroxy-l-N-([3-hy 
droxyethyl)indole, 4 -hydroXy-l -N-([3 -hydroxypropyl) 
indole, l -N-([3 ,y -dihydroXypropyl)-4-hydroXyindole, 
4-hydroXy-l-N-([3-hydroXyethyl)-5-methylindole and l-N 
(y-dimethylaminopropyl)-4-hydroXyindole, and the addition 
salts thereof With an acid. 

Among the indoline derivatives Which may be used as 
heterocyclic couplers in the dye composition in accordance 
With the invention, mention may be made particularly of 
4-hydroxyindoline, 6-hydroxyindoline, 6-aminoindoline 
and 5,6-dihydroxyindoline, and the addition salts thereof 
With an acid. 

Among the benZimidaZole derivatives Which may be used 
as heterocyclic couplers in the dye composition in accor 
dance With the invention, mention may be made more 
particularly of the compounds of formula (V 11) below, and 
the addition salts thereof With an acid: 

01 
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R (v11) 

OFF 14/ NARI, 
1I118 

in Which: 
Rl8 represents a hydrogen atom or a Cl£4 alkyl radical, 
Rl9 represents a hydrogen atom or a CFC4 alkyl or 

phenyl radical, 
R2O represents a hydroxyl, amino or methoxy radical, 
R21 represents a hydrogen atom or a hydroxyl, methoxy or 

a CFC4 alkyl radical, With the proviso that: 
When R2O denotes an amino radical, then it occupies 

position 4, 
When R2O occupies position 4, then R21 occupies position 

When R2O occupies position 5, then R21 occupies position 

Among the benZimidaZole derivatives of formula (VII) 
above, mention may be made more particularly of 4-hy 
droXybenZimidaZole, 4-aminobenZimidaZole, 4-hydroXy-7 
methylbenZimidaZole, 4-hydroxy-2-methylbenZimidaZole, 
l-butyl-4-hydroXybenZimidaZole, 4-amino-2-methylbenZ 
imidaZole, 5,6-dihydroXybenZimidaZole, 5-hydroXy-6 
methoxybenZimidaZole, 4,7-dihydroxybenZimidaZole, 4,7 
dihydroXy-l -methylb enZimidaZole, 4 ,7 - 
dimethoxybenZimidaZole, 5 ,6-dihydroxy- l - 
methylbenZimidaZole, 5,6-dihydroxy-2 
methylbenZimidaZole and 5,6-dimethoXybenZimidaZole, 
and the addition salts thereof With an acid, 
Among the benZomorpholine derivatives Which may be 

used as heterocyclic couplers in the dye composition in 
accordance With the invention, mention may be made more 
particularly of the compounds of formula (VIII) beloW, and 
the addition salts thereof With an acid: 

@fl / / N R23 
Z | 

R22 

(VIII) 

in Which: 
R22 and R23, Which may be identical or different, repre 

sent a hydrogen atom or a C1£4 alkyl radical, 
Z represents a hydroxyl or amino radical. 
Among the benZomorpholine derivatives of formula 

(V Ill) above Which may be mentioned more particularly are 
6-hydroXy-l ,4-benZomorpholine, N-methyl-6-hydroxy- l ,4 
benZomorpholine and 6-amino-l,4-benZomorpholine, and 
the addition salts thereof With an acid. 

Among the sesamol derivatives Which may be used as 
heterocyclic couplers in the dye composition in accordance 
With the invention, mention may be made particularly of the 
compounds of formula (IX) beloW, and the addition salts 
thereof With an acid: 
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(1X) 

in Which: 
R24 denotes a hydroxyl, amino, C1£4 alkylamino, C l-C4 

monohydroxyalkylamino or C2-C4 polyhydroxyalky 
lamino radical, 

R25 denotes a hydrogen or halogen atom or a Cl-C4 
alkoxy radical. 

Among the sesamol derivatives of formula (IX) above 
Which may be mentioned more particularly are 2-bromo-4, 
5 -methylenedioxyphenol, 2 -methoXy-4 , 5 -methylenedioxya 
niline and 2-([3-hydroXyethyl)amino-4,5-methylenedioxy 
benzene, and the addition salts thereof With an acid. 
Among the pyraZoloaZole derivatives Which may be used 

as heterocyclic couplers in the dye composition in accor 
dance With the invention, mention may be made more 
particularly of the compounds described in the folloWing 
patents and patent applications: 
FR-A-2 075 583, EP-A-0 119 860, EP-A-0 285 274, EP-A-0 

244 160, EP-A-0 578 248, GB 1 458 377, U.S. Pat. Nos. 
3,227,554, 3,419,391, 3,061,432, 4,500,630, 3,725,067, 
3,926,631, 5,457,210, JP 84/99437, JP 83/42045, JP 
84/162548, JP 84/171956, JP 85/33552, JP 85/43659, JP 
85/172982, JP 85/190779 as Well as in the folloWing 
publications: Chem. Ber. 32, 797 (1899), Chem. Ber. 89, 
2550, (1956), J. Chem. Soc. Perkin trans 1, 2047, (1977), 
J. Prakt. Chem., 320, 533, (1978); the teachings of Which 
form an integral part of the present patent application. 
PyraZoloaZole derivatives Which may be mentioned most 

particularly are: 

2-methylpyraZolo[1,5 -b]-1,2,4-triaZole, 
2-ethylpyraZolo[1,5 -b]-1,2,4-triaZole, 
2-isopropylpyraZolo[1,5-b]-1,2,4-triaZole, 
2-phenylpyraZolo[1,5 -b]-1,2,4-triaZole, 
2,6-dimethylpyraZolo[1,5-b]-1,2,4-triaZole, 
7-chloro-2,6-dimethylpyraZolo[1,5 -b]-1,2,4-triaZole, 
3, 6-dimethylpyraZolo [3 ,2-c] - 1 ,2,4-triaZole, 
6-phenyl-3 -methylthiopyraZolo[3,2-c]-1,2,4-triaZole, 
6-aminopyraZolo[1,5-a]benZimidaZole, and the addition 

salts thereof With an acid. 

Among the pyrroloaZole derivatives Which may be used 
as heterocyclic couplers in the dye composition in accor 
dance With the invention, mention may be made more 
particularly of the compounds described in the folloWing 
patent applications and patents: 
U.S. Pat. No. 5,256,526, EP-A-0 557 851, EP-A-0 578 248, 

EP-A-0 518 238, EP-A-0 456 226, EP-A-0 488 909, 
EP-A-0 488 248, and in the folloWing publications: 
D. R. Liljegren Ber. 1964, 3436; 
E. J. BroWne, J.C.S., 1962, 5149; 
P. Magnus, J.A.C.S., 1990, 112, 2465; 
P. Magnus, J.A.C.S., 1987, 109, 2711; 
AngeW. Chem. 1960, 72, 956; and 
Rec. Trav. Chim. 1961, 80, 1075; the teachings of Which 

form an integral part of the present patent application. 
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PyrroloaZole derivatives Which may be mentioned most 

particularly are: 
5 -cyano -4-ethoxycarbonyl-8-methylpyrrolo [1 ,2-b] -1 ,2,4 

triaZole, 
5 -cyano-8-methyl-4-phenylpyrrolo[1,2-b]-1,2,4-triaZole, 
7-amido-6-ethoxycarbonylpyrrolo [1 ,2-a]benZimidaZole, 

and the addition salts thereof With an acid. 
Among the imidaZoloaZole derivatives Which may be 

used as heterocyclic couplers in the dye composition in 
accordance With the invention, mention may be made more 
particularly of the compounds described in the folloWing 
patent applications and patents: U.S. Pat. No. 5,441,863; JP 
62-279 337; JP 06-236 011 and JP 07-092 632, the teachings 
of Which form an integral part of the present patent appli 
cation. 

lmidaZoloaZole derivatives Which may be mentioned 
most particularly are: 

7,8-dicyanoimidaZolo[3,2-a]imidaZole, 
7,8-dicyano-4-methylimidaZolo[3,2-a]imidaZole, and the 

addition salts thereof With an acid. 
Among the pyraZolopyrimidine derivatives Which may be 

used as heterocyclic couplers in the dye composition in 
accordance With the invention, mention may be made more 
particularly of the compounds described in the folloWing 
patent application: EP-A-0 304 001, the teaching of Which 
forms an integral part of the present patent application. 

PyraZolopyrimidine derivatives Which may be mentioned 
most particularly are: 

pyraZolo[1,5 -a]pyrimidin-7 -one, 
2,5 -dimethylpyraZolo[1,5 -a]pyrimidin-7-one, 
2-methyl-6-ethoXycarbonylpyraZolo[1,5 -a]pyrimidin-7 

one, 
2 -methyl- 5 -methoxymethylpyraZolo [1 ,5 -a] pyrimidin-7 

one, 
2 -tert-butyl -5 -tri?uoromethylpyraZolo [1 ,5 -a] pyrimidin 

7-one, 
2,7-dimethylpyraZolo[1,5 -a]pyrimidin-5 -one, 

addition salts thereof With an acid. 
Among the pyraZoline-3,5-dione derivatives Which may 

be used as heterocyclic couplers in the dye composition in 
accordance With the invention, mention may be made more 
particularly of the compounds described in the folloWing 
patent applications and patents: JP 07-036159, JP 07-084348 
and Us. Pat. No. 4,128,425, and in the folloWing publica 
tions: 

L. WYZGOWSKA,Acta. Pol. Pharm. 1982, 39 (1-3), 83. 
E. HANNIG, PharmaZie, 1980, 35 (4), 231 
M. H. ELNAGDI, Bull. Chem. Soc. Jap., 46 (6), 1830, 

1973 
G. CARDILLO, GaZZ. Chim. Ital. 1966, 96, (8-9), 973, 

the teachings of Which form an integral part of the 
present patent application. 

PyraZoline-3,5-dione derivatives Which may be men 
tioned most particularly are: 

1,2-diphenylpyraZoline-3 ,5 -dione, 
1,2-diethylpyraZoline-3,5-dione, and the addition salts 

thereof With an acid. 

Among the pyrrolo[3,2-d]oXaZole derivatives Which may 
be used as heterocyclic couplers in the dye composition in 
accordance With the invention, mention may be made more 
particularly of the compounds described in patent applica 
tion JP 07 325 375, the teaching of Which forms an integral 
part of the present patent application. 
Among the pyraZolo[3,4-d]thiaZole derivatives Which 

may be used as heterocyclic couplers in the dye composition 
in accordance With the invention, mention may be made 

and the 
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more particularly of compounds described in patent appli 
cation JP 07 244 361 and in J. Heterocycl. Chem. 16, 13, 
(1979). 
Among the thiaZoloaZole S-oxide and thiaZoloaZole S,S 

dioxide derivatives Which may be used as heterocyclic 
couplers in the dye composition in accordance With the 
invention, mention may be made more particularly of the 
compounds described in the following documents: 

JP 07 098 489; 
Khim. Geterotsilk. Soedin, 1967, p. 93; 
J. Prakt. Chem., 318, 1976, p. 12; 
Indian J. Heterocycl. Chem. 1995, 5 (2), p. 135; 
Acta. Pol. Pharm. 1995, 52 (5), 415; 
Heterocycl. Commun. 1995, 1 (4), 297; 
Arch. Pharm. (Weinheim, Ger.), 1994, 327 (12), 825. 
Among the naphthols and acylated naphthols Which may 

be used as couplers in the dye composition in accordance 
With the invention, the compounds Which Will preferably be 
used are those of formula Qi) beloW, and the addition salts 
thereof With an acid: 

ORzs 

(X) 

in Which: 
R26 represents a hydrogen atom or a group 4COiR in 
Which R represents a CFC4 alkyl radical; 

R27 represents a hydrogen atom, a hydroxyl or CFC4 
alkyl radical or an iSO3H group; 

R28 represents a hydrogen atom or a hydroxyl radical; it 
being understood that at least one of the radicals R26 to 
R28 is other than a hydrogen atom. 

Among the naphthols and acylated naphthols of formula 
(X) Which may be used as couplers in the dye composition 
in accordance With the invention, mention may be made 
especially of 1,7-dihydroxynaphthalene, 2,7-dihydrox 
ynaphthalene, 2,5-dihydroxynaphthalene, 2,3-dihydrox 
ynaphthalene, 1-acetoxy-2-methylnaphthalene, 1-hydroxy 
2-methylnaphthalene and 1-hydroxy-4-naphthalenesulfonic 
acid, and the addition salts thereof With an acid. 
When they are present, the coupler(s) preferably 

represent(s) from 0.0001% to 10% by Weight approximately 
relative to the total Weight of the dye composition, and even 
preferentially from 0.005% to 5% by Weight approximately 
relative to this Weight. 

The dye composition in accordance With the invention 
may furthermore also contain at least one additional oxida 
tion base, Which may be chosen from the oxidation bases 
conventionally used in oxidation dyeing, and among Which 
mention may be made especially of para-phenylenediamines 
other than the compounds of formula (I) in accordance With 
the invention, bis(phenyl)alkylenediamines, para-aminophe 
nols, ortho-aminophenols and heterocyclic bases, and the 
addition salts thereof With an acid. 

According to one particular embodiment, the addition 
base is chosen from heterocyclic oxidation bases, double 
bases, substituted para-aminophenols, ortho-aminophenols, 
the para-phenylenediamine derivatives of formula (11) 
beloW, and the addition salts thereof With an acid: 
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(11) 
NRSRG 

R 
| \ 7 

R8—| 
/ 

NH2 

in Which: 
R5 represents a hydrogen atom, a CFC4 alkyl radical, a 
CFC4 monohydroxyalkyl radical, a C2£4 polyhy 
droxyalkyl radical, a (CliC4)alkoxy(CliC4)alkyl radi 
cal, a C1£4 alkyl radical substituted With one or more 
nitrogenous groups, a phenyl radical or a 4'-aminophe 
nyl radical; 

R6 represents a hydrogen atom, a CFC4 alkyl radical, a 
CFC4 monohydroxyalkyl radical, a C2£4 polyhy 
droxyalkyl radical, a (CliC4)alkoxy(CliC4)alkyl radi 
cal or a C1£4 alkyl radical substituted With one or 
more nitrogenous groups; 

R7 represents a hydrogen atom, a halogen atom such as a 
chlorine, bromine, iodine or ?uorine atom, a CFC4 
alkyl radical, a CFC4 monohydroxyalkyl radical, a 
CFC4 hydroxyalkoxy radical, an acetylamino(CliC4) 
alkoxy radical, a C 14C4 mesylaminoalkoxy radical or a 
carbamoylamino (Cl£4) alkoxy radical, 

R8 represents a hydrogen or halogen atom or a CFC4 
alkyl radical. 

Among the para-phenylenediamines of formula (11) Which 
can be used as additional oxidation bases in the dye com 
position in accordance With the invention, mention may be 
made more particularly of 2,3-dimethyl-para-phenylenedi 
amine, 2,6-dimethyl-para-phenylenediamine, 2,6-diethyl 
para-phenylenediamine, 2,5-dimethyl-para-phenylenedi 
amine, N,N-dimethyl-para-phenylenediamine, N,N-diethyl 
para-phenylenediamine, N,N-dipropyl-para 
phenylenediamine, 4-amino-N,N-diethyl-3-methylaniline, 
N,N-bis([3-hydroxyethyl)-para-phenylenediamine, 4-amino 
N,N-bis([3-hydroxyethyl)-2-methylaniline, 4-amino-2 
chloro -N,N-bis ([3 -hydroxyethyl)aniline, 2 -[3 -hydroxyethyl - 
para-phenylenediamine, 2-?uoro-para-phenylenediamine, 
2-isopropyl-para-phenylenediamine, N-([3-hydroxypropyl) 
para-phenylenediamine, 2-hydroxymethyl-para-phenylene 
diamine, N,N-dimethyl-3-methyl-para-phenylenediamine, 
N,N- (ethyl- [3-hydroxyethyl) -para-phenylenediamine, N- ([3, 
y-dihydroxypropyl)-para-phenylenediamine, N-(4'-ami 
nophenyl)-para-phenylenediamine, N-phenyl-para-phe 
nylenediamine, 2-[3-hydroxy-ethyloxy-para 
phenylenediamine, 2-[3-acetylamino-ethyloxy-para 
phenylenediamine and N-(B-methoxyethyl) -para 
phenylenediamine, and the addition salts thereof With an 
acid. 
Among the para-phenylenediamines of formula (11) 

above, 2-isopropyl-para-phenylenediamine, 2-[3-hydroxy 
ethyl-para-phenylenediamine, 2-[3-hydroxy-ethyloxy-para 
phenylenediamine, 2,6-dimethyl-para-phenylenediamine, 
2,6-diethyl-para-phenylenediamine, 2,3-dimethyl-para-phe 
nylenediamine, N,N-bis([3-hydroxy-ethyl)-para-phenylene 
diamine, and 2-[3-acetylamino-ethyloxy-para-phenylenedi 
amine and the addition salts thereof With an acid are most 
particularly preferred. 
Even more preferentially, 2-[3-hydroxyethyl-para-phe 

nylenediamine, N,N-bis([3-hydroxyethyl)-para-phenylene 
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diamine, and the addition salts thereof With an acid, are 
preferred among the para-phenylenediamines of formula (11) 
above. 

According to the invention, the term “double bases” is 
understood to refer to the compounds containing at least tWo 
aromatic rings bearing amino and/or hydroxyl groups. 
Among the double bases Which can be used as additional 

oxidation bases in the dye composition in accordance With 
the invention, mention may be made in particular of the 
double bases corresponding to formula (III) beloW, and the 
addition salts thereof With an acid: 

(111) 

Z1 Z2 

R11 R12 \ \ 
| 

R9—| Y —R10 
/ / 

NR13R14 NRlsRls 

in Which: 

Z1 and Z2, Which may be identical or different, represent 
a hydroxyl or iNHZ radical Which may be substituted 
With a CFC4 alkyl radical or With a linker arm Y; 

the linker arm Y represents a linear or branched alkylene 
chain containing from 1 to 14 carbon atoms, Which may 
be interrupted or terminated With one or more nitrog 
enous groups and/or one or more hetero atoms such as 

oxygen, sulfur or nitrogen atoms, and optionally sub 
stituted With one or more hydroxyl or CFC6 alkoxy 

radicals; 
R9 and R10 represent a hydrogen or halogen atom, a 
CFC4 alkyl radical, a CFC4 monohydroxyalkyl radi 
cal, a CTC4 polyhydroxyalkyl radical, a C1£4 ami 
noalkyl radical or a linker arm Y; 

R11, R12, R13, R14, R15 and R16, Which may be identical 
or different, represent a hydrogen atom, a linker arm Y 
or a C1£4 alkyl radical; it being understood that the 
double bases of formula (III) contain only one linker 
arm Y per molecule. 

Among the nitrogenous groups present in the double base 
of formula (111) above, mention may be made in particular 
of amino, mono(CliC4)alkylamino, di(CliC4)alkylamino, 
tri(C 1*C4)alkylamino, monohydroxy(C 1 *C4)alkylamino, 
imidaZolinium and ammonium radicals. 

Among the double bases of formula (111) above, mention 
may be made more particularly of N,N'-bis([3-hydroxy 
ethyl)-N,N'-bis(4'-aminophenyl)-1,3 -diaminopropanol, 
N,N'-bis([3-hydroxyethyl)-N,N'-bis(4'-aminophenyl)ethyl 
enediamine, N,N'-bis(4-aminophenyl)-tetramethylenedi 
amine, N,N'-bis([3-hydroxyethyl)-N,N'-bis(4-aminophenyl) 
tetramethylenediamine, N,N'-bis(4-methylaminophenyl) 
tetramethylenediamine, N,N'-bis(ethyl)-N,N'-bis(4'-amino 
3 ' -methylphenyl)ethylenediamine, 1 , 8-bis (2 , 5 - 

diaminophenoxy)-3,5-dioxaoctane, and the addition salts 
thereof With an acid. 

Among these double bases of formula (III), N,N'-bis([3 
hydroxyethyl)-N,N'-bis(4'-aminophenyl)-1 ,3-diaminopro 
panol, 1,8-bis(2,5-diaminophenoxy)-3,5-dioxaoctane, or 
one of the addition salts thereof With an acid, are particularly 
preferred. 
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Among the substituted para-aminophenols Which can be 

used as second oxidation base in the dye composition in 
accordance With the invention, mention may be made in 
particular of the substituted para-aminophenols of formula 
(IV) beloW, and the addition salts thereof With an acid: 

(IV) 
OH 

R17 

R18 

NH2 

in Which: 
Rl7 represents a hydrogen or halogen atom or a CFC4 

alkyl, CFC4 monohydroxyalkyl, (Cl£4)alkoxy 
(Cl£4)alkyl, CFC4 aminoalkyl or hydroxy(CliC4) 
alkylamino (Cl£4) alkyl radical, 

Rl8 represents a hydrogen or halogen atom or a CFC4 
alkyl, CFC4 monohydroxyalkyl, C2£4 polyhydroxy 
alkyl, C liC4 aminoalkyl, C liC4 cyanoalkyl or (C liC4) 
alkoxy-(CliC4)alkyl radical, 

it being understood that at least one of the radicals Rl7 or R1 8 
is other than a hydrogen atom. 
Among the para-aminophenols of formula (IV) above, 

mention may be made more particularly of para-aminophe 
nol, 4-amino-3-methylphenol, 4-amino-3-?uorophenol, 
4-amino-3-hydroxymethylphenol, 4-amino-2-methylphe 
nol, 4-amino-2-hydroxymethylphenol, 4-amino-2-meth 
oxymethylphenol, 4-amino-2-aminomethylphenol, 
4-amino-2-(p-hydroxyethylaminomethyl)phenol, 4-amino 
2-?uorophenol, and the addition salts thereof With an acid. 
Among the ortho-aminophenols Which can be used as 

additional oxidation bases in the dye compositions in accor 
dance With the invention, mention may be made more 
particularly of 2-aminophenol, 2-amino-5-methylphenol, 
2-amino-6-methylphenol and 5-acetamido-2-aminophenol, 
and the addition salts thereof With an acid. 
Among the heterocyclic bases Which can be used as 

oxidation bases in the dye compositions in accordance With 
the invention, mention may be made more particularly of 
pyridine derivatives, pyrimidine derivatives, pyraZole 
derivatives, and the addition salts thereof With an acid. 
Among the pyridine derivatives, mention may be made 

more particularly of the compounds described, for example, 
in patents GB 1 026 978 and GB 1 153 196, such as 
2,5-diaminopyridine, 2-(4-methoxyphenyl)amino-3-ami 
nopyridine, 2,3-diamino-6-methoxypyridine, 2-([3-methoxy 
ethyl)amino-3-amino-6-methoxypyridine and 3,4-diami 
nopyridine, and the addition salts thereof With an acid. 
Among the pyrimidine derivatives, mention may be made 

more particularly of the compounds described, for example, 
in German patent DE 2 359 399 or Japanese patents JP 
88-169 571 and JP 05 163 124; European Patent 0 770 375 
or patent application WO 96/15765, such as 2,4,5,6-tetra 
mino-pyrimidine, 4-hydroxy-2,5,6-triaminopyrimidine, 
2 -hydroxy-4 , 5 ,6 -triaminopyrimidine, 6 -hydroxy-2 ,4 , 5 -tri - 
aminopyrimidine 2,4-dihydroxy-5,6-diaminopyrimidine, 
2,5,6-triaminopyrimidine and pyraZolopyrimidine deriva 
tives such as those mentioned in patent application FR-A-2 
750 048, and among Which mention may be made of 
pyraZolo[1,5 -a]pyrimidine-3 ,7-diamine; 
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2,5 -dimethylpyraZolo[1,5 -a]pyrimidine-3,7-diamine; 
pyraZolo [1 ,5-a]pyrimidine-3 , 5-diamine; 
2,7-dimethylpyraZolo[1,5 -a]pyrimidine-3, 5 -diamine; 
3 -aminopyraZolo[1,5 -a]pyrimidin-7-ol; 
3 -aminopyraZolo[1,5 -a]pyrimidin-5-ol; 
2-(3-aminopyraZolo[1 ,5 -a]pyrimidin-7 -ylamino)ethanol; 
2-(7-aminopyraZolo[1 ,5 -a]pyrimidin-3 -ylamino)ethanol, 

2-[(3-aminopyraZolo[1,5-a]pyrimidin-7-yl)-(2-hydroxy 
ethyl)amino] ethanol, 2-[(7-amino-pyraZol[1,5 -a]pyrimi 
din-3-yl)-(2 -hydroxyethyl)amino] -ethanol, 5, 6-dimeth 
ylpyraZolo[1,5 -a]pyrimidine-3 ,7-diamine, 2,6 
dimethylpyraZolo[1,5 -a]pyrimidine-3 ,7-diamine, 2,5 ,N7, 
N7-tetramethylpyraZolo[1,5 -a- [pyrimidine-3 ,7 -diamine, 
3 -amino- 5 -methyl -7 -imidaZolylpropylaminopyraZolo [1 , 
5-a]pyrimidine, the addition salts thereof With an acid, 
and the tautomeric forms thereof, When a tautomeric 
equilibrium exists. 
Among the pyraZole derivatives, mention may be made 

more particularly of the compounds described in patents DE 
3 843 892, DE 4 133 957 and patent applications WO 
94/08969, WO 94/08970, FR-A-2 733 749 and DE 195 43 
988, such as 4,5-diamino-1-methylpyraZole, 3,4-diaminopy 
raZole, 4,5-diamino-1-(4'-chlorobenZyl)pyraZole, 4,5-di 
amino-1,3 -dimethyl-pyraZole, 4,5 -diamino-1-([3-hydroxy 
ethyl)pyraZole 4 , 5 -diamino -3 -methyl -1 -phenylpyraZole, 
4,5-diamino-1-methyl-3-phenylpyraZole, 4-amino-1,3-dim 
ethyl-5 -hydraZinopyraZole, 1 -benZyl-4, 5-diamino-3 -meth 
ylpyraZole, 4,5-diamino-3-tert-butyl-1-methylpyraZole, 4,5 
diamino-1 -tert-butyl-3 -methylpyraZole, 4,5 -diamino-1-([3 
hydroxyethyl)-3-methylpyraZole, 4,5 -diamino-1-ethyl-3 - 
methylpyraZole, 4, 5 -diamino-1 -ethyl-3-(4'-methoxyphenyl) 
pyraZole, 4, 5-diamino- 1 -ethyl-3 -hydroxymethylpyrazole, 
4,5 -diamino -3 -hydroxymethyl-1-methylpyraZole, 4, 5-di 
amino -3 -hydroxymethyl-1 -isopropylpyraZole, 4 , 5 -diamino - 
3 -methyl-1-isopropylpyraZole, 4-amino-5 -(2'-aminoethyl) 
amino-1 ,3 -dimethylpyraZole, 3,4,5 -triaminopyraZole, 
1 -methyl-3,4, 5 -triaminopyraZole, 3 ,5 -diamino-1-methyl-4 
methylaminopyraZole and 3,5-diamino-4-([3-hydroxyethyl) 
amino-1-methylpyraZole, and the addition salts thereof With 
an acid. 

When they are used, the additional oxidation base(s) 
preferably represent(s) from 0.0005% to 12% by Weight 
approximately relative to the total Weight of the dye com 
position, and even more preferentially from 0.005% to 6% 
by Weight approximately relative to this Weight. 

In general, the addition salts With an acid Which may be 
used in the context of the dye compositions of the invention 
(compounds of formula (I), couplers and additional oxida 
tion bases) are chosen especially from the hydrochlorides, 
hydrobromides, sulfates, citrates, succinates, tartrates, lac 
tates, phosphates and acetates. 

The dye composition in accordance With the invention 
may also contain one or more direct dyes. This direct dye 
may be a synthetic direct dye chosen from aZo dyes, quinone 
dyes, triarylmethane dyes, indoamine dyes and aZine dyes 
and/ or a natural dye. The synthetic direct dyes Which may be 
used according to the invention may be nonionic, anionic or 
cationic. 
Among the synthetic aZo direct dyes Which may be used 

according to the invention, mention may be made of cationic 
aZo dyes described in patent applications WO 95/15144, 
WO 95/01772 and EP-714 954, the content of Which forms 
an integral part of the invention. 
Among the am direct dyes, mention may also be made of 

the folloWing dyes, described in the Colour Index Interna 
tional 3rd edition: Disperse Red 17, Acid YelloW 9, Acid 
Black 1, Basic Red 22, Basic Red 76, Basic YelloW 57, Basic 
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BroWn 16, Acid YelloW 36, Acid Orange 7, Acid Red 33, 
Acid Red 35, Basic BroWn 17, Acid YelloW 23, Acid Orange 
24, Disperse Black 9. Among these, mention may also be 
made of 1-(4'-aminodiphenyl-aZo)-2-methyl-4-bis([3-hy 
droxyethyl)aminobenZene and 4-hydroxy-3-(2-methox 
yphenylaZo)-1-naphthalene sulfonic acid. 
Among the synthetic quinone direct dyes, mention may be 

made of the folloWing: Disperse Red 15, Solvent Violet 13, 
Acid Violet 43, Disperse Violet 1, Disperse Violet 4, Dis 
perse Blue 1, Disperse Violet 8, Disperse Blue 3, Disperse 
Red 11, Acid Blue 62, Disperse Blue 7, Basic Blue 22, 
Disperse Violet 15, Basic Blue 99, and also the compounds: 

1 -N-methylmorpholiniumpropylamino-4-hydroxyan 
thraquinone, 

1 -aminopropylamino-4-methylaminoanthraquinone, 
1 -aminopropylaminoanthraquinone, 
5 -[3-hydroxyethyl-1,4-diaminoanthraquinone, 
2-aminomethylaminoanthraquinone, 
1 ,4-bis([3,y-dihydroxypropylamino)anthraquinone. 
Among the synthetic aZine direct dyes, mention may be 

made of the folloWing: Basic Blue 17, Basic Red 2. 
Among the synthetic triarylmethane direct dyes Which 

may be used according to the invention, mention may be 
made of the folloWing: Basic Green 1, Acid Blue 9, Basic 
Violet 3, Basic Violet 14, Basic Blue 7, Acid Violet 49, Basic 
Blue 26, Acid Blue 7. 
Among the synthetic indoamine direct dyes Which may be 

used according to the invention, mention may be made of the 
folloWing: 

2-[3-hydroxyethylamino-5-[bis([3-4'-hydroxyethyl) 
amino] anilino-1 ,4-benZoquinone 

2-[3-hydroxyethylamino-5-(2'-methoxy-4'-amino)anilino 
1,4-benZoquinone 

3-N-(2'-chloro-4'-hydroxy)phenylacetylamino-6-meth 
oxy-1 ,4 -benZo quinoneimine 

3-N-(3'-chloro-4'-methylamino)phenylureido-6-methyl 
1 ,4-benZoquinoneimine 

3-[4'-N-(ethylcarbamylmethyl)amino]phenylureido-6 
methyl -1 ,4 -b enZoquinoneimine. 

For the purposes of the invention, the term “natural dye” 
means compounds Which exist in nature, Whether they have 
been obtained by extraction or reproduced chemically. 
Among the natural direct dyes Which may be used according 
to the invention, mention may be made of laWsone, juglone, 
aliZarin, purpurine, carminic acid, kermesic acid, purpuro 
gallin, protocatechaldehyde, indigo, isatin, curcumin, spinu 
losin and apigenidin. Extracts or decoctions containing these 
natural dyes, and especially henna-based poultices or 
extracts, may also be used. 
The synthetic direct dye(s) according to the invention 

and/or the natural dye(s) represent(s) from 0.001% to 20% 
by Weight approximately relative to the total Weight of the 
composition, and even more preferentially from 0.005% to 
10% by Weight approximately. 
The dye composition in accordance With the invention 

may also contain various adjuvants conventionally used in 
compositions for dyeing the hair, such as anionic, cationic, 
nonionic, amphoteric or ZWitterionic surfactants or mixtures 
thereof, anionic, cationic, nonionic, amphoteric or ZWitteri 
onic polymers or mixtures thereof, mineral or organic thick 
eners, antioxidants, penetration agents, sequestering agents, 
fragrances, buffers, dispersants, conditioners such as, for 
example, volatile or non-volatile silicones, modi?ed or 
unmodi?ed silicones, ?lm-forming agents, ceramides, pre 
serving agents and opaci?ers. 
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According to one particular embodiment, the dye com 
position of the invention comprises at least one polymer 
chosen from: 

(i) amphoteric polymers, 
(ii) cationic polymers containing repeating units of struc 

tures (H) or (111) beloW, and 
(iii) polymers other than the above, Which are amphiphilic 

and comprise at least one fatty chain, 
Structure (11): 

(H) 

15 17 
—f_*“_f_Bl_ 

R6 Xl' R8 X1 

in Which: 

R5, R6, R7 and R8, Which may be identical or different, 
represent aliphatic, alicyclic or arylaliphatic radicals con 
taining from 1 to 20 carbon atoms or loWer hydroxyalky 
laliphatic radicals, or alternatively R5, R6, R7 and R8, 
together or separately, constitute, With the nitrogen atoms 
to Which they are attached, heterocycles optionally con 
taining a second heteroatom other than nitrogen, or alter 
natively R5, R6, R7 and R8 represent a linear or branched 
CFC6 alkyl radical substituted With a nitrile, ester, acyl, 
amide or iCO4OiRl3iD or iCOiNHiRBiD 
group in Which R13 is an alkylene and D is a quaternary 
ammonium group; 

Al and B 1 represent polymethylene groups containing from 
2 to 20 carbon atoms Which may be linear or branched, 
saturated or unsaturated and Which may contain, linked to 
or intercalated in the main chain, one or more aromatic 
rings, or one or more oxygen or sulfur atoms or sulfoxide, 

sulfone, disul?de, amino, alkylamino, hydroxyl, quater 
nary ammonium, ureido, amide or ester groups. 

A1, R5 and R7 may form With the tWo nitrogen atoms to 
Which they are attached a piperaZine ring; in addition, if 
Al denotes a linear or branched, saturated or unsaturated 
alkylene or hydroxyalkylene radical, Bl can also denote a 
group i(CH2)niCOiT4OCi(CH2)ni in Which n is 
betWeen 1 and 100 and preferably betWeen 1 and 50, and 
T denotes: 
a) a glycol residue of formula: 4OiZiOi, in Which 
Z denotes a linear or branched hydrocarbon-based 
radical or a group corresponding to one of the folloW 
ing formulae: 

in Which x and y denote an integer from 1 to 4, repre 
senting a de?ned and unique degree of polymerization, 
or any number from 1 to 4 representing an average 
degree of polymerization; 

b) a bis-secondary diamine residue such as a piperaZine 
derivative; 

c) a bis-primary diamine residue of formula: iNHiYi 
NHi, in Which Y denotes a linear or branched hydro 
carbon-based radical, or alternatively the divalent radi 
cal 

d) a ureylene group of formula: iNH4COiNHi; 
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X1“ is an anion derived from a mineral or organic acid and 

preferably chlorine or bromine; 

Structure (111) 

(111) 

R9, R10, R11 and R12, Which may be identical or different, 
represent a hydrogen atom or a methyl, ethyl, propyl, 
[3-hydroxyethyl, [3-hydroxypropyl or 4CH2CH2 
(OCH2CH2)pOH radical, in Which p is equal to 0 or to an 
integer betWeen 1 and 6, 

With the proviso that R9, R10, R11 and R12 do not simulta 
neously represent a hydrogen atom, 

r and s, Which may be identical or different, are integers 
betWeen 1 and 6, 

D is Zero or denotes a group i(CH2)qiCOi in Which q 
is Zero or equal to an integer betWeen 1 and 34, 

A denotes a dihalide radical or, preferably, represents 

iCH2iCH2iO4CH24CH2i, 
X2- denotes an anion derived from a mineral or organic acid, 

preferably a halogen atom. 
The cationic polymers containing repeating units of struc 

ture (11) preferably have a number-average molecular mass 
generally betWeen 1 000 and 100 000. 

Polymers of this type are especially described in French 
patents 2 320 330, 2 270 846, 2 316 271, 2 336 434 and 2 
413 907 and Us. Pat. Nos. 2,273,780, 2,375,853, 2,388,614, 
2,454,547, 3,206,462, 2,261,002, 2,271,378, 3,874,870, 
4,001,432, 3,929,990, 3,966,904, 4,005,193, 4,025,617, 
4,025,627, 4,025,653, 4,026,945 and 4,027,020. 

According to the invention, among these cationic poly 
mers containing units of structure (11), those more particu 
larly used are those consisting of repeating units correspond 
ing to structure (1V) beloW: 

in Which R14, R15, R16 and R17, Which may be identical or 
different, denote an alkyl or hydroxyalkyl radical containing 
from 1 to 4 carbon atoms approximately, n and p are integers 
ranging from 2 to 20 approximately, and X3- is an anion 
derived from a mineral or organic acid. 

More particularly, it is also preferred to use the polymer 
containing units of structure (1V) in Which R14, R15, R16 and 
R17 denote a methyl radical, n and p are equal to 6 and 3, 
respectively, and X3- is equal to Cl‘; this polymer has the 
INCI name: Hexadimethrine Chloride. 

The cationic polymers containing repeating units of struc 
ture (111) are especially described in patent application 
EP-A-122 324 and may be prepared according to the pro 
cesses described in Us. Pat. Nos. 4,157,388, 4,390,689, 
4,702,906 and 4,719,282. 
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Among these polymers, it is more particularly preferred 
according to the invention to use those consisting of repeat 
ing units corresponding to structure (V) below: 

in Which r denotes an integer ranging from 1 to 6 approxi 
mately, D may be 0 or may represent a group i(CH2)qi 
COi in Which q denotes a number equal to 4 or to 7, and 
X- is an anion derived from a mineral or organic acid, and 
preferably With a molecular mass, measured by carbon-13 
NMR, of less than 100 000. 
Among the cationic polymers of structure (V) Which are 

even more particularly preferred are those for Which: 
a) D represents a group i(CH2)4iCOi, X denotes a 

chlorine atom, the molecular mass, measured by carbon 
13 NMR (C13 NMR), being about 5 600; a polymer of this 
type is proposed by the company Miranol under the name 
Mirapol-AD 1, 

b) D represents a group i(CH2)74COi and X denotes a 
chlorine atom, the molecular mass, measured by carbon 
13 NMR (CBNMR) being about 8100; a polymer of this 
type is proposed by the company Miranol under the name 
Mirapol-AZ1, 

c) D denotes the value Zero and X denotes a chlorine atom, 
the molecular mass, measured by carbon-13 NMR (C13 
NMR), being about 25 500; a polymer of this type is sold 
by-the company Miranol under the name Mirapol-A15, 

d) a “block copolymer” formed from units corresponding to 
the polymers described in paragraphs a) and c), sold by 
the company Miranol under the names Mirapol-9 (C13 
NMR molecular mass of about 7 800) Mirapol-175 (C13 
NMR molecular mass of about 8 000) and Mirapol-95 
(C13 NMR molecular mass of about 12 500). 
Even more particularly, the polymer Which is preferred 

according to the invention is the polymer of formula (V) in 
Which D denotes the value Zero, X denotes a chlorine atom, 
the molecular mass, measured by carbon-13 NMR (C13 
NMR), being about 25 500. 

According to the invention, the cationic polymer(s) can 
represent from 0.01% to 10% by Weight approximately 
relative to the total Weight of the composition, preferably 
from 0.05% to 5% and even more preferentially from 0.1% 
to 3%. 

The amphoteric polymers Which can be used in accor 
dance With the present invention can be chosen from poly 
mers containing units K and M distributed randomly in the 
polymer chain, in Which K denotes a unit derived from a 
monomer containing at least one basic nitrogen atom and M 
denotes a unit derived from an acid monomer containing one 
or more carboxylic or sulfonic groups, or alternatively K and 
M can denote groups derived from carboxybetaine or sul 
fobetaine ZWitterionic monomers; 
K and M can also denote a cationic polymer chain contain 

ing primary, secondary, tertiary or quaternary amine 
groups, in Which at least one of the amine groups bears a 
carboxylic or sulfonic group connected via a hydrocar 
bon-based radical, or alternatively K and M form part of 
a chain of a polymer containing an 0t,[3-dicarboxylic 
ethylene unit in Which one of the carboxylic groups has 
been made to react With a polyamine containing one or 
more primary or secondary amine groups. 
The amphoteric polymers Which are more particularly 

preferred are chosen from the folloWing polymers: 
(1) Polymers resulting from the copolymeriZation of a 
monomer derived from a vinyl compound bearing a 
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carboxylic group such as, more particularly, acrylic acid, 
methacrylic acid, maleic acid, ot-chloroacrylic acid, and a 
basic monomer derived from a substituted vinyl com 

pound containing at least one basic atom, such as, more 
particularly, dialkylaminoalkyl methacrylates and acry 
lates, dialkylaminoalkylmethacrylamides and -acryla 
mides. Such compounds are described in Us. Pat. No. 
3,836,537. Mention may also be made of the sodium 
acrylate/acrylamidopropyltrimethylammonium chloride 
copolymer sold under the name Polyquart KE 3033 by the 
company Henkel. 

The substituted vinyl compound Which contains at least 
one basic atom can also be a dialkyldiallylammonium salt 

such as dimethyldiallylammonium chloride. The copoly 
mers of acrylic acid and of the latter monomer are sold under 

the names Merquat 280, Merquat 295 and Merquat Plus 
3330 by the company Calgon. 
(2) Polymers containing units derived from: 

a) at least one monomer chosen from acrylamides and 
methacrylamides substituted on the nitrogen With an 

alkyl radical, 
b) at least one acidic comonomer containing one or more 

reactive carboxylic groups, and 

c) at least one basic comonomer such as esters containing 

primary, secondary, tertiary and quaternary amine sub 
stituents of acrylic and methacrylic acids and the prod 
uct of quatemiZation of dimethylaminoethyl methacry 
late With dimethyl or diethyl sulfate. 

The N-substituted acrylamides or methacrylamides Which 
are more particularly preferred according to the invention 
are groups in Which the alkyl radicals contain from 2 to 12 
carbon atoms and more particularly N-ethylacrylamide, 
N-tert-butylacrylamide, N-tert-octylacrylamide, N-octy 
lacrylamide, N-decylacrylamide, N-dodecylacrylamide and 
the corresponding methacrylamides. 
The acidic comonomers are chosen more particularly 

from acrylic acid, methacrylic acid, crotonic acid, itaconic 
acid, maleic acid, fumaric acid and alkyl monoesters, having 
1 to 4 carbon atoms, or maleic or fumaric acids or anhy 
drides. 

The preferred basic comonomers are aminoethyl, buty 
laminoethyl, N,N'-dimethylaminoethyl and N-tert-butylami 
noethyl methacrylates. 
The copolymers Whose CTFA (4th edition, 1991) name is 

octylacrylamide/acrylates/butylaminoethyl methacrylate 
copolymer such as the products sold under the name 
Amphomer or Lovocryl 47 by the company National Starch 
are particularly used. 

(3) Crosslinked and alkylated polyamino amides partially or 
totally derived from polyamino amides of general for 
mula: 

{-€OiR4COiZ¥ (VI) 

in Which Rl8 represents a divalent radical derived from a 
saturated dicarboxylic acid, a mono- or dicarboxylic ali 
phatic acid containing an ethylenic double bond, an ester of 
a loWer alkanol, having 1 to 6 carbon atoms of these acids 
or a radical derived from the addition of any one of said 

acids to a bis(primary) or bis(secondary) amine, and Z 
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denotes a bis(primary), mono- or bis(secondary) polyalky 
lene-polyamine radical and preferably represents: 

a) in proportions of from 60 to 100 mol %, the radical 

Where x:2 and p:2 or 3, or alternatively x:3 and p:2 

this radical being derived from diethylenetriamine, from 
triethylenetetraamine or from dipropylenetriamine; 

b) in proportions of from 0 to 40 mol %, the radical (V11) 
above, in Which x:2 and p:1 and Which is derived from 
ethylenediamine, or the radical derived from pipera 
Zine: 

—N N 

c) in proportions of from 0 to 20 mol %, the iNHi 
(CH2)6iNHi radical derived from hexamethylene 
diamine, these polyamino amines being crosslinked by 
addition of a difunctional crosslinking agent chosen 
from epihalohydrins, diepoxides, dianhydrides and bis 
unsaturated derivatives, using from 0.025 to 0.35 mol 
of crosslinking agent per amine group of the polyamino 
amide and alkylated by the action of acrylic acid, 
chloroacetic acid or an alkane sultone, or salts thereof. 

The saturated carboxylic acids are preferably chosen from 
acids having 6 to 10 carbon atoms, such as adipic acid, 
2,2,4-trimethyladipic acid and 2,4,4-trimethyladipic acid, 
terephthalic acid, acids containing an ethylenic double bond 
such as, for example, acrylic acid, methacrylic acid and 
itaconic acid. 

The alkane sultones used in the alkylation are preferably 
propane sultone or butane sultone, the salts of the alkylating 
agents are preferably the sodium or potassium salts. 
(4) Polymers containing ZWitterionic units of formula: 

(VIII) 
R19 R21 

R20 R22 

in Which R23 denotes a polymeriZable unsaturated group 
such as an acrylate, methacrylate, acrylamide or methacry 
lamide group, y and Z represent an integer from 1 to 3, R19 
and R20 represent a hydrogen atom, methyl, ethyl or propyl, 
R21 and R22 represent a hydrogen atom or an alkyl radical 
such that the sum of the carbon atoms in R21 and R22 does 
not exceed 10. 

The polymers comprising such units can also contain 
units derived from non-ZWitterionic monomers such as dim 
ethyl or diethylaminoethyl acrylate or methacrylate or alkyl 
acrylates or methacrylates, acrylamides or methacrylamides 
or vinyl acetate. 
By Way of example, mention may be made of the copoly 

mer of butyl methacrylate/dimethyl carboxymethylammo 
nio ethyl methacrylate such as the product sold under the 
name Diaformer Z301 by the company SandoZ. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

24 
(5) Polymers derived from chitosan containing monomer 

units corresponding to the folloWing formulae (IX), (X) 
and 0(1): 

(1X) 
CHZOH 

H _O o— 

H H 
OH 

— H 

H NHCOCH3 

(X) 
CHZOH 

H _O o— 

H H 
O 

— H 

H NH2 

(X1) 
CHZOH 

H _O o— 

H H 
O 

— H 

H l 

C|=O 
R24_COOH 

the unit (1X) being present in proportions of betWeen 0 and 
30%, the unit (X) in proportions of betWeen 5 and 50% and 
the unit 0(1) in proportions of betWeen 30 and 90%, it being 
understood that, in this unit (X1), R24 represents a radical of 
formula: 

in Which 

if (1:0, R25, R26 and R27, Which may be identical or different, 
each represent a hydrogen atom, a methyl, hydroxyl, 
acetoxy or amino residue, a monoalkylamine residue or a 
dialkylamine residue Which are optionally interrupted by 
one or more nitrogen atoms and/or optionally substituted 

With one or more amine, hydroxyl, carboxyl, alkylthio or 
sulfonic groups, an alkylthio residue in Which the alkyl 
group bears an amino residue, at least one of the radicals 

R25, R26 and R27 being, in this case, a hydrogen atom; 

or, if (1:1, R25, R26 and R27 each represent a hydrogen atom, 
as Well as the salts formed by these compounds With bases 
or acids. 

(6) Polymers derived from the N-carboxyalkylation of chi 
tosan, such as N-carboxymethylchitosan or N-carboxy 
butylchitosan sold under the name “Evalsan” by the 
company Jan Dekker. 
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(7) Polymers corresponding to the general formula C(11) are 
described, for example, in French patent 1 400 366: 

(x11) 

COOH CO 

R29 

in Which R32 represents a hydrogen atom, a CH3O, 
CH3CH2O or phenyl radical, R28 denotes hydrogen or a 
loWer alkyl radical such as methyl or ethyl, R29 denotes 
hydrogen or a loWer alkyl radical such as methyl or ethyl, 
R3O denotes a loWer alkyl radical such as methyl or ethyl or 
a radical corresponding to the formula: iR3liN(R29)2, 
R31 representing a 4CH24CH2i, 4CH24CH24CH2i 
or iCH2iCH(CH3)i group, R29 having the meanings 
mentioned above, 

as Well as the higher homologs of these radicals and con 
taining up to 6 carbon atoms. 

r is such that the molecular Weight is betWeen 500 and 6 
000 000 and preferably betWeen 1 000 and 1 000 000. 

(8) Amphoteric polymers of the type -D-X-D-X chosen 
from: 

a) polymers obtained by the action of chloroacetic acid or 
sodium chloroacetate on compounds containing at least 
one unit of formula: 

Where D denotes a radical 

and X denotes the symbol E or E'. E or E', Which may be 
identical or different, denote a divalent radical Which is an 

alkylene radical containing a straight or branched chain 
containing up to 7 carbon atoms in the main chain, Which is 
unsubstituted or substituted With hydroxyl groups and Which 
can contain, in addition to the oxygen, nitrogen and sulfur 
atoms, 1 to 3 aromatic and/or heterocyclic rings; the oxygen, 
nitrogen and sulfur atoms being present in the form of ether, 
thioether, sulfoxide, sulfone, sulfonium, alkylamine or alk 
enylamine groups, hydroxyl, benZylamine, amine oxide, 
quaternary ammonium, amide, imide, alcohol, ester and/or 
urethane groups. 

b) polymers of formula: 
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in Which D denotes a radical 

and X denotes the symbol E or E' and at least once E'; E 
having the meaning given above and E' is a divalent radical 
Which is an alkylene radical With a straight or branched 
chain having up to 7 carbon atoms in the main chain, Which 
is unsubstituted or substituted With one or more hydroxyl 
radicals and containing one or more nitrogen atoms, the 
nitrogen atom being substituted With an alkyl chain Which is 
optionally interrupted by an oxygen atom and necessarily 
containing one or more carboxyl functions or one or more 

hydroxyl functions and betainiZed by reaction With chloro 
acetic acid or sodium chloroacetate. 
(9) (C1£5)alkyl vinyl ether/maleic anhydride copolymers 

partially modi?ed by semiamidation With an N,N-dialky 
laminoalkylamine such as N,N-dimethylaminopropy 
lamine or by semiesteri?cation With an N,N-dialkanola 
mine. These copolymers can also contain other vinyl 
comonomers such as vinylcaprolactam. 

The amphoteric polymers Which are particularly preferred 
according to the invention are those of family (1). 

According to the invention, the amphoteric polymer(s) 
can represent from 0.01% to 10% by Weight, preferably 
from 0.05% to 5% by Weight and even more preferably from 
0.1% to 3% by Weight, relative to the total Weight of the 
composition. 
The polymers other than the above Which are amphiphilic 

and contain at least one fatty chain, Which are useful in the 
present invention, are also knoWn as associative polymers; 
they may be of nonionic, anionic or cationic type. 
Among the amphiphilic polymers comprising at least one 

fatty chain and of anionic type, mention may be made of: 
(1) those comprising at least one hydrophilic unit and at 

least one allyl ether unit containing a fatty chain, more 
particularly those of Which the hydrophilic unit consists 
of an ethylenic unsaturated anionic monomer, even 
more particularly a vinylcarboxylic acid and most 
particularly an acrylic acid, a methacrylic acid or 
mixtures thereof, the allyl ether unit containing a fatty 
chain corresponding to the monomer of formula (XV) 
beloW: 

CHZICR'CHZOBnR (xv) 

in Which R' denotes H or CH3, B denotes an ethyleneoxy 
radical, n is Zero or denotes an integer ranging from 1 to 100, 
R denotes a hydrocarbon-based radical chosen from alkyl, 
arylalkyl, aryl, alkylaryl and cycloalkyl radicals, containing 
8 to 30 carbon atoms, preferably 10 to 24 carbon atoms and 
even more particularly from 12 to 18 carbon atoms. A unit 
of formula (XV) Which is more particularly preferred is a 
unit in Which R' denotes H, n is equal to 10 and R denotes 
a stearyl (C18) radical. 

Anionic amphiphilic polymers of this type are described 
and prepared, according to an emulsion polymerization 
process, in patent EP-O 216 479. 
Among these fatty-chain anionic polymers, those Which 

are particularly preferred according to the invention are 
polymers formed from 20% to 60% by Weight of acrylic acid 
and/or of methacrylic acid, from 5% to 60% by Weight of 
loWer alkyl (meth)acrylates, from 2% to 50% by Weight of 
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allyl ether containing a fatty chain of formula (XV), and 
from 0% to 1% by Weight of a crosslinking agent Which is 
a Well-known copolymeriZable unsaturated polyethylenic 
monomer, for instance diallyl phthalate, allyl (meth)acry 
late, divinylbenZene, (poly)ethylene glycol dimethacrylate 
or methylenebisacrylamide. 
Among the latter polymers, those most particularly pre 

ferred are crosslinked terpolymers of methacrylic acid, of 
ethyl acrylate and of polyethylene glycol (10 E0) stearyl 
ether (Steareth-10), in particular those sold by the company 
Allied Colloids under the names Salcare SC 80 and Salcare 
SC 90, Which are aqueous 30% emulsions of a crosslinked 
terpolymer of methacrylic acid, of ethyl acrylate and of 
steareth-10 allyl ether (40/50/10). 

(11) those comprising at least one hydrophilic unit of 
unsaturated ole?nic carboxylic acid type, and at least 
one hydrophobic unit of (C1O£3O)alkyl ester of unsat 
urated carboxylic acid type. 

Preferably, these polymers are chosen from those in Which 
the hydrophilic unit of unsaturated ole?nic carboxylic acid 
type corresponds to the monomer of formula @(Vl) beloW: 

R10 

in Which Rl denotes H or CH3 or C2H5, that is to say acrylic 
acid, methacrylic acid or ethacrylic acid units, and in Which 
the hydrophobic unit of (ClO£3O)alkyl ester of unsaturated 
carboxylic acid type corresponds to the monomer of formula 
(XVII) beloW: 

R20 

in Which R2 denotes H or CH3 or C2H5 (that is to say 
acrylate, methacrylate or ethacrylate units) and preferably H 
(acrylate units) or CH3 (methacrylate units), R3 denoting a 
CloiC3O and preferably ClfC22 alkyl radical. 

(CloiC3o) alkyl esters of unsaturated carboxylic acids 
according to the invention include, for example, lauryl 
acrylate, stearyl acrylate, decyl acrylate, isodecyl acrylate 
and dodecyl acrylate, and the corresponding methacrylates, 
lauryl methacrylate, stearyl methacrylate, decyl methacry 
late, isodecyl methacrylate and dodecyl methacrylate. 

Anionic polymers of this type are described and prepared, 
for example, according to Us. Pat. Nos. 3,915,921 and 
4,509,949. 
Among the fatty-chain anionic polymers of this type 

Which Will be used more particularly are polymers formed 
from a monomer mixture comprising: 

(i) essentially acrylic acid, 
(ii) an ester of formula @(Vl) described above in Which R2 

denotes H or CH3, R3 denoting an alkyl radical containing 
from 12 to 22 carbon atoms, 

(iii) and a crosslinking agent, Which is a Well-known copo 
lymeriZable polyethylenic unsaturated monomer, for 
instance diallyl phthalate, allyl (meth)acrylate, divinyl 
benZene, (poly)ethylene glycol dimethacrylate and meth 
ylenebisacrylamide. 
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Among fatty-chain anionic polymers of this type Which 

Will be used more particularly are those consisting of from 
95% to 60% by Weight of acrylic acid (hydrophilic unit), 4% 
to 40% by Weight of CloiC3O alkyl acrylate (hydrophobic 
unit) and 0% to 6% by Weight of crosslinking polymeriZable 
monomer, or alternatively those consisting of from 98% to 
96% by Weight of acrylic acid (hydrophilic unit), 1% to 4% 
by Weight of CloiC3O alkyl acrylate (hydrophobic unit) and 
0.1% to 0.6% by Weight of crosslinking polymeriZable 
monomer such as those described above. 

Among said above polymers, those most particularly 
preferred according to the present invention are the products 
sold by the company Goodrich under the trade names 
Pemulen TRl, Pemulen TR2 and Carbopol 1382, and even 
more preferentially Pemulen TRl, and the product sold by 
the company S.E.P.P.I.C under the name Coatex SX. 

(Ill) maleic anhydride/C3O£38 ot-ole?n/alkyl maleate ter 
polymers, such as the product (maleic anhydride/ 
C3oiC38 ot-ole?n/isopropyl maleate copolymer) sold 
under the name Perforrna V 1608 by the company 
NeWphase Technologies. 

(1V) acrylic terpolymers comprising: 
(a) about 20% to 70% by Weight of a carboxylic acid 

containing 0t,[3-monoethylenic unsaturation, 
(b) about 20% to 80% by Weight of a non-surfactant mono 
mer containing 0t,[3-monoethylenic unsaturation other 
than (a), 

(c) about 0.5% to 60% by Weight of a nonionic monoure 
thane Which is the product of reaction of a monohydric 
surfactant With a monoisocyanate containing monoethyl 
enic unsaturation, 

such as those described in patent application EP-A-0 173 
109 and more particularly the terpolymer described in 
example 3, namely a methacrylic acid/methyl acrylate/be 
henyl dimethyl-meta-isopropenylbenZylisocyanate ethoxy 
lated (40 E0) terpolymer, as an aqueous 25% dispersion. 

(V) copolymers comprising among their monomers a 
carboxylic acid containing 0t,[3-monoethylenic unsat 
uration and an ester of a carboxylic acid containing 
0t,[3-monoethylenic unsaturation and of a (C8*C3O) 
oxyalkylenated fatty alcohol. 

Preferentially, these compounds also comprise as mono 
mer an ester of a carboxylic acid containing 0t,[3-monoeth 
ylenic unsaturation and of a C1£4 alcohol. 
An example of a compound of this type Which may be 

mentioned is Aculyn 22 sold by the company Rohm & Haas, 
Which is a methacrylic acid/ethyl acrylate/stearyl methacry 
late oxyalkylenated terpolymer. 
The fatty-chain amphiphilic polymers of nonionic type 

Which are used according to the invention are preferably 
chosen from: 

(1) celluloses modi?ed With groups comprising at least 
one fatty chain; 

examples Which may be mentioned include: 
hydroxyethylcelluloses modi?ed With groups compris 

ing at least one fatty chain, such as alkyl, arylalkyl or 
alkylaryl groups, or mixtures thereof, and in Which 
the alkyl groups are preferably CsiCzz, for instance 
the product Natrosol Plus Grade 330 CS(Cl6 alkyls) 
sold by the company Aqualon, or the product Ber 
mocoll EHM 100 sold by the company Berol Nobel. 

those modi?ed With alkylphenyl polyalkylene glycol 
ether groups, such as the product Amercell Polymer 
HM-1500 (nonylphenyl polyethylene glycol (15) 
ether) sold by the company Amerchol. 
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(2) hydroxypropylguars modi?ed With groups comprising 
at least one fatty chain, such as the product Esa?or HM 
22 (C22 alkyl chain) sold by the company Lamberti, and 
the products RE210-18 (C14 alkyl chain) and RE205-1 
(C20 alkyl chain) sold by the company Rhone-Poulenc. 

(3) copolymers of vinylpyrrolidone and of fatty-chain 
hydrophobic monomers; 

examples Which may be mentioned include: 
the products Antaron V216 or Ganex V216 (vinylpyr 

rolidone/hexadecene copolymer) sold by the com 
pany I.S.P 

the products Antaron V220 or Ganex V220 (vinylpyr 
rolidone/eicosene copolymer) sold by the company 
I.S.P. 

(4) copolymers of CFC6 alkyl methacrylates or acrylates 
and of amphiphilic monomers comprising at least one 
fatty chain, such as, for example, the oxyethylenated 
methyl acrylate/stearyl acrylate copolymer sold by the 
company Goldschmidt under the name Antil 208. 

(5) copolymers of hydrophilic methacrylates or acrylates 
and of hydrophobic monomers comprising at least one 
fatty chain, such as, for example, the polyethylene 
glycol methacrylate/lauryl methacrylate copolymer. 

(6) polymers With an aminoplast ether skeleton containing 
at least one fatty chain, such as the Pure Thix com 
pounds sold by the company Sud-Chemie. 

(7) polyurethane polyethers comprising in their chain both 
hydrophilic blocks usually of polyoxyethylenated 
nature and hydrophobic blocks Which may be aliphatic 
sequences alone and/or cycloaliphatic and/or aromatic 
sequences, 

Preferably, the polyether polyurethanes comprising at 
least tWo hydrocarbon-based lipophilic chains containing 
from 6 to 30 carbon atoms, separated by a hydrophilic block, 
the hydrocarbon-based chains possibly being pendent 
chains, or chains at the end of the hydrophilic block. In 
particular, it is possible for one or more pendent chains to be 
included. In addition, the polymer may comprise a hydro 
carbon-based chain at one end or at both ends of a hydro 
philic block. 

The polyether polyurethanes may be multiblock, in par 
ticular in triblock form. Hydrophobic blocks may be at each 
end of the chain (for example: triblock copolymer With a 
hydrophilic central block) or distributed both at the ends and 
in the chain (for example: multiblock copolymer). These 
same polymers may also be graft polymers or starburst 
polymers. 

The nonionic fatty-chain polyether polyurethanes may be 
triblock copolymers in Which the hydrophilic block is a 
polyoxyethylenated chain comprising from 50 to 1 000 
oxyethylene groups. The nonionic polyether polyurethanes 
comprise a urethane linkage betWeen the hydrophilic blocks, 
Whence arises the name. 

By extension, also included among the nonionic fatty 
chain polyether polyurethanes are those in Which the hydro 
philic blocks are linked to the lipophilic blocks via other 
chemical bonds. 
As examples of nonionic fatty-chain polyether polyure 

thanes Which may be used in the invention, mention may 
also be made of Rheolate 205 containing a urea function, 
sold by the company Rheox, or the Rheolates 208, 204 or 
211, and also Acrysol RM 184, Aculyn or Acrysol 44 and 
Aculyn or Acrysol 46 from the company Rohm & Haas 
[Aculyn 46 is a polycondensate of polyethylene glycol 
containing 150 or 180 mol of ethylene oxide, of stearyl 
alcohol and of methylenebis(4-cyclohexyl isocyanate) 
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(SMDI), at 15% by Weight in a matrix of maltodextrin (4%) 
and Water (81%); Aculyn 44 is a polycondensate of poly 
ethylene glycol containing 150 or 180 mol of ethylene oxide, 
of decyl alcohol and of methylenebis(4-cyclohexylisocyan 
ate) (SMDI), at 35% by Weight in a mixture of propylene 
glycol (39%) and Water (26%)]. 

Mention may also be made of the product Elfacos T210 
containing a Cl2_l4 alkyl chain, and the product Elfacos 
T212 containing a C18 alkyl chain, from AkZo. 
The product DW 1206B from Rohm & Haas containing a 

C20 alkyl chain and urethane linkage, sold at a solids content 
of 20% in Water, may also be used. 

It is also possible to use solutions or dispersions of these 
polymers, especially in Water or in aqueous-alcoholic 
medium. Examples of such polymers Which may be men 
tioned are Rheolate 255, Rheolate 278 and Rheolate 244 
sold by the company Rheox. The products DW 1206F and 
DW 1206] sold by the company Rohm & Haas may also be 
used. 
The polyether polyurethanes Which may be used accord 

ing to the invention are in particular those described in the 
article by G. Formum, J. Bakke and Fk. HanseniColloid 
Polym. Sci 271, 380.389 (1993). 
The amphiphilic polymers of cationic type comprising at 

least one fatty chain Which are used in the present invention 
are preferably chosen from quatemiZed cellulose derivatives 
and polyacrylates containing acyclic amino side groups. 
The quaterniZed cellulose derivatives are, in particular, 
quaterniZed celluloses modi?ed With groups comprising 

at least one fatty chain, such as alkyl, aralalkyl or 
alkylaryl groups containing at least 8 carbon atoms, or 
mixtures thereof. 

quaterniZed hydroxyethylcelluloses modi?ed With groups 
comprising at least one fatty chain, such as alkyl, 
aralalkyl or alkylaryl groups containing at least 8 
carbon atoms, or mixtures thereof. 

The alkyl radicals borne by the above quatemiZed cellu 
loses or hydroxyethylcelluloses preferably contain from 8 to 
30 carbon atoms. The aryl radicals preferably denote phenyl, 
benZyl, naphthyl or anthryl groups. 

Examples of quaterniZed alkylhydroxyethylcelluloses 
containing C8£3O fatty chains Which may be mentioned 
include the products Quatrisoft LM 200, Quatrisoft LM-X 
529-18-A, Quatrisoft LM-X 529-18B (C12 alkyl) and Qua 
trisoft LM-X 529 8 (C18 alkyl) sold by the company Amer 
chol, and the products Crodacel QM, Crodacel Q1 (C12 
alkyl) and Crodacel QS (C18 alkyl) sold by the company 
Croda. 
The polyacrylates containing quatemiZed or nonquater 

niZed amino side groups contain, for example, hydrophobic 
groups of the type such as Steareth 20 (polyoxyethylenated 
(20) stearyl alcohol). 
Examples of polyacrylates containing amino side chains 

Which may be mentioned include the polymers 8781-121B 
and 9492-103 sold by the company National Starch. 

In the oxidation dye composition according to the inven 
tion, among the fatty-chain amphiphilic polymers, it is 
preferred to use an amphiphilic polymer of nonionic or 
cationic type comprising at least one fatty chain. 

According to the invention, the amphiphilic polymer(s) 
comprising at least one fatty chain may represent about 
0.01% to 10% by Weight relative to the total Weight of the 
composition. Preferably, this amount ranges from about 
0.1% to 5% by Weight. 

Needless to say, a person skilled in the art Will take care 
to select this or these optional additional compound(s) such 
that the advantageous properties intrinsically associated 
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With the oxidation dye composition in accordance With the 
invention are not, or are not substantially, adversely affected 
by the envisaged addition(s). 

The dye composition according to the invention may be in 
various forms, such as in the form of liquids, creams or gels 
or any other form Which is suitable for dyeing keratin ?bers, 
and in particular human hair. 
A subject of the invention is also a process for dyeing 

keratin ?bers, and in particular human keratin ?bers such as 
the hair, using the dye composition as de?ned above. 

According to this process, at least one dye composition as 
de?ned above is applied to the ?bers, the color being 
developed at acidic, neutral or alkaline pH With the aid of an 
oxidizing agent Which is added just at the time of use to the 
dye composition, or Which is present in an oxidizing com 
position that is applied simultaneously or sequentially. 

According to one preferred embodiment of the dyeing 
process of the invention, the dye composition described 
above is preferably mixed, at the time of use, With an 
oxidizing composition containing, in a medium Which is 
suitable for dyeing, at least one oxidizing agent present in an 
amount Which is su?icient to develop a coloration. The 
mixture obtained is then applied to the keratin ?bers and left 
to stand on them for 3 to 50 minutes approximately, pref 
erably 5 to 30 minutes approximately, after Which the ?bers 
are rinsed, Washed With shampoo, rinsed again and dried. 

The oxidizing agent may be chosen from the oxidizing 
agents conventionally used for the oxidation dyeing of 
keratin ?bers, and among Which mention may be made of 
hydrogen peroxide, urea peroxide, alkali metal bromates, 
persalts such as perborates and persulfates, peracids and 
enzymes, among Which mention may be made of peroxi 
dases, 2-electron oxidoreductases such as uricases, and 
4-electron oxygenases, for instance laccases. Hydrogen per 
oxide is particularly preferred. 

The pH of the oxidizing composition containing the 
oxidizing agent as de?ned above is such that, after mixing 
With the dye composition, the pH of the resulting compo 
sition applied to the keratin ?bers preferably ranges betWeen 
3 and 12 approximately, and even more preferentially 
betWeen 5 and 11. It is adjusted to the desired value With the 
aid of acidifying or basifying agents usually used for the 
dyeing of keratin ?bers and as de?ned above. 

The oxidizing composition as de?ned above may also 
contain various adjuvants conventionally used in composi 
tions for dyeing the hair and as de?ned above. 

The composition Which is ?nally applied to the keratin 
?bers may be in various forms, such as in the form of liquids, 
creams or gels, or in any other form Which is suitable for 
dyeing keratin ?bers, and especially human hair. 

Another subject of the invention is a multi-compartment 
dyeing “kit” or any other multi-compartment packaging 
system, a ?rst compartment of Which contains the dye 
composition as de?ned above, and a second compartment of 
Which contains the oxidizing composition as de?ned above. 
These devices may be equipped With a means for delivering 
the desired mixture onto the hair, such as the devices 
described in patent FR-2 586 913 in the name of the 
applicant. 

Finally, a subject of the invention is also the colored 
product resulting from the oxidation of at least one com 
pound of formula (I) as de?ned above in the presence of at 
least one oxidizing agent as de?ned above and optionally in 
the presence of at least one coupler and/or of at least one 
optional oxidation base. 

These colored products may especially be in the form of 
pigments and may be used as direct dyes for the direct 
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32 
dyeing of the hair, or alternatively may be incorporated into 
cosmetic products such as, for example, make-up products. 
The examples Which folloW are intended to illustrate the 

invention. 

EXAMPLES OF SYNTHESES 

Example 1 

(4 -Amino -3 -methylphenyl)pyrrolidin-3 -ylamine 
dihydro chloride (3) 

F 

O H 
N 

NMP/K2CO3 
t A 

98% 

N02 H 

H 
o N HZN 

j/ HCl I 
A 

N 83% N 

N02 N02 

1 2 

@3555“ 

3 

Synthesis of N-[l-(3-methyl-4-nitrophenyl)pyrroli 
din-3-yl]acetamide (1) 

After dissolving 15.5 g of 5-?uoro-2-nitrotoluene (0.1 
mol) and 12.8 g of 3-acetamido-pyrrolidine (0.1 mol) in 75 
ml of NMP, 15.8 g of potassium carbonate (0.12 mol) are 
added under a nitrogen atmosphere and the mixture is heated 
at 950 C. for 20 h. The reaction medium is alloWed to cool 
and is then poured into 600 ml of saturated aqueous sodium 
chloride solution. The yelloW precipitate formed is ?ltered 
off, washed With 15% NaCl solution until a pH equal to 7 is 
obtained for the Washing Waters, and Washed With petroleum 
ether and then dried in a vacuum oven over P205. 25.7 g 
(98%) of N-[l-(3-methyl-4-nitrophenyl)pyrrolidin-3-yl]ac 
etamide are thus obtained in the form of a yelloW solid. 
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Synthesis of 
1 - (3 -methyl-4 -nitrophenyl)pyrrolidin-3 -ylamine (2) 

24 g (0.0911 mol) of N-[l-(3-methyl-4-nitrophenyl)pyr 
rolidin-3-yl]acetamide (1) are introduced into a solution 
containing 75 ml of 37% hydrochloric acid and 165 ml of 
Water in a 500 ml three-necked ?ask. The reaction medium 
is heated at 90° C. for 2 hours 30 minutes. After cooling, the 
medium is neutraliZed carefully With 75 ml of aqueous 35% 
sodium hydroxide (pH:approximately 8). The resulting 
solid is then ?ltered off, after Which-it is Washed With Water 
until the Washing Waters are neutral. The product is then 
dried under vacuum over P205. 16.8 g (83%) of 1-(3 
methyl-4-nitrophenyl)pyrrolidin-3-ylamine (2) are thus 
obtained in the form of a yelloW solid. 

Synthesis of 
(4 -amino -3 -methylphenyl)pyrrolidin-3-ylamine 

dihydrochloride (3) 

16 g of 1-(3-methyl-4-nitrophenyl)pyrrolidin-3-ylamine 
(2) (72,3 mmol) are partially dissolved in 320 ml of 960 
ethanol in a stainless-steel hydrogenation reactor. 4 g of 5% 
Pd/C (50% Water) are added and the reactor is closed and 
purged With nitrogen 3 times With stirring (1 600 rpm). The 
hydrogen is then introduced under a pressure of 546 bar at 
ambient temperature. The temperature rises to 35° C. and 
then falls back to 27° C. over 1 hour. The reactor is then 
purged With nitrogen and the reaction medium is ?ltered 
under a nitrogen atmosphere, and the ?ltrate is immediately 
recovered in a solution containing 27 ml of 37% hydrochlo 
ric acid and 200 ml of isopropanol. The ?ltrate is then 
concentrated until a precipitate is obtained. The solid is 
?ltered off, washed With isopropanol and then With ethyl 
ether, and dried under vacuum in the presence of potassium 
hydroxide. 15 g (78%) of (4-amino-3-methylphenyl)pyrro 
lidin-3-ylamine dihydrochloride (3) are thus obtained in the 
form of a White solid. The lH-NMR spectrum and the mass 
spectrum are in accordance With the spectra for product (3). 

elemental anal sis MW = 264.198‘ CllHl7N3 - 2HCl 

% C % H % N % Cl 

ThcOry 50.01 7.25 15.9 26.84 
Found 48.29 7.84 14.23 24.37 

Example 2 

1 -(4 -Amino -3 -methoxyphenyl)pyrrolidin-3 -ol 
dihydrochloride (3) 

OH 

CHBI/KOH E 
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-continued 
OH 

N 

: O 
NO; I 

2 

cyclohexene 
Pd/C 10% 74% 

OH 

0 

21101 
NH2 

3 

Synthesis of 4-?uoro-2-methoxy-1-nitrobenZene (1) 

25 g (0.159 mol) of 5-?uoro-2-nitrophenol are added to 
125 ml of DMSO. 22.5 g (0.159 mol) of methyl iodide are 
then added, folloWed by dropWise addition, While keeping 
the temperature beloW 25° C., of 17.8 g of aqueous 50% 
potassium hydroxide solution. The mixture is stirred for one 
hour at ambient temperature and a further 22.5 g (0.159 mol) 
of methyl iodide are then added. After stirring for 24 hours, 
the reaction medium is poured into 125 ml of Water and then 
extracted With 60 ml of dichloromethane. The organic phase 
is Washed With 90 ml of aqueous sodium hydroxide solution 
(1N) and then With 60 ml of Water. After drying over 
MgSO4, the organic phase is concentrated under reduced 
pressure. 20.59 g (76%) of 4-?uoro-2-methoxy-1-nitroben 
Zene (1) are thus recovered. 

Synthesis of 
1 - (3 -methoxy-4 -nitrophenyl)pyrrolidin-3 -ol (2) 

8 g (46 mmol) of 4-?uoro-2-methoxy-1-nitrobenZene 1,80 
ml of dioxane and 8.14 g (0.095 mol) of (R)-(+)-3-pyrroli 
dinol are respectively placed in the reactor. The mixture is 
re?uxed for one hour. The reaction medium is poured into a 
mixture of Water (100 ml)-ice (200 g). A yelloW product 
precipitates. This product is ?ltered off, washed With Water 
(3x30 ml) and then dried under vacuum at 45° C. 8.38 g 
(75%) of 1-(3-methoxy-4-nitrophenyl)pyrrolidin-3-ol (2) 
are thus recovered. 

Synthesis of 
1 -(4 -amino -3 -methoxyphenyl)pyrrolidin-3-ol 

dihydrochloride (3) 

12 g (0.05 mol) of 1-(3-methoxy-4-nitro-phenyl)pyrroli 
din-3-ol (2), 36 ml of ethanol, 24 ml of cyclohexene and 5.4 




































